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(54) Titre: DERIVES DE PIPERAZINE ET LEUR PROCEDE DE PREPARATIONON THEREOF 



(57) Abstract 

The present invention relates to a novel compound of general formula (I) and its pharmaceutical^ acceptable acid addition salt, 
and process for the preparation thereof, which have strong antitumor activities and very low toxicity, wherein R^l and R<,2 are 
independently hydrogen, Ct^CtA alkyl, C<,1-C<,4 alkytcarboxyl, C^-OcA alkylcarbonyl, CJ-C^ alkoxy, Ci,1-C<,4 hydroxyaikyl, 
C^1-C64 aminoalkyl or C^-CcA hydroxyiminoalkyl, or R^1 and R^.2 are fused to form Cc3-CiA unsaturated ring; R<,A, R^S, 
R<i,6 and R^7 are independently hydrogen, halogen, hydroxy, nitro, amino, C^l-C^ alkyl, CdJ-C^ alkylcarboxyl, C^1-C^4 
alkylcarbonyl, C^-CtA alkoxy or C<,1-C<,4 thioalkoxy; R<,8 is C^l-C^ alkyl; Y is oxygen, sulphur, amino, substituted amino or C<,1- 
CtA thioalkyl; Z is C61-C<,4 alkoxy, C^l-C^ alkyl, Otl-CtA alkylamino or C4I-C44 thioalkoxy; X<,1 and X<,2 are independently 
carbon or nitrogen; and -N-C- and -C-Y- may form a single bond or a double bond provided that if -N-C- forms a single bond, -C- 
-Y- forms a double bond, and if -C-Y- forms a single bond, -N-C- forms a double bond and R<i,8 is nonexistent 

(57) Abrege 

(.'invention concerne un nouveau compose de formule generate (I) et son sel d'addition acide pharmaceutiquement acceptable 
ainsi que son procede de preparation presentant des activites anticancereuses marquees et une tres faible toxicite, dans laquelle 
Ri1 et Rt2 represented ind6pendamment un hydrogene, C^l-C^ alkyle, C<,1-C64 alkytcarboxyle, C61-C<,4 alkylcarbonyle, C^1- 
Ci,4 alcoxy, C<,1-C<,4 hydroxyalkyle, Oc^-CcA aminoalkyle ou C^l-C^ hydroxyiminoalkyle, ou R<,1 et R<<2 sont fusionnes pour 
former un noyau insature C<,3-C<,4; Rc3, R<A RcS, Rtf et R<J represented pris separement un hydrogene, halogene, hydroxy, 
nitro, amino, C<;1-C64 alkyle, C^l-C^ alkytcarboxyle, C<,1-C£4 alkylcarbonyle, C^l-C^ alcoxy ou Ctf-Ci,4 thioalkoxy; RtQ 
represente C^~C(,A alkyle; Y represente un oxygene, soufre, amino, amino substitue ou C^l-C^ thioalkyle; Z represente C<,1-C<:4 
alcoxy, C6l-Ci,4 alkyle, C^l-C^ alkylamino ou C^-CtA thioalkoxy; X^1 et X^2 represented pris separement un carbone ou 
azote; et -N-C- et -C-Y- peuvent former une seule liaison ou une double liaison a condition que, lorsque -N--C- forme une seule 
liaison, -C-Y- forme une double liaison, et que lorsque -C-Y- -N-C- forme une double liaison et que Ri,8 ne soit pas present. 
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(54) Title: PIPER AZINE DERIVATIVES AND PROCESS FOR THE PREPARATION THEREOF 




(57) Abstract 

The present invention relates to a novel compound of general formula (I) and its pharmaceutical^ acceptable acid addition salt, and 
process for the preparation thereof, which have strong antitumor activities and very low toxicity, wherein R| and Rj are independently 
hydrogen, C1-C4 alkyl, C1-C4 alkylcarboxyl, C1-C4 alkylcarbonyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 aminoalkyl or C1-C4 
hydroxyiminoalkyl, or R1 and R2 are fused to form C3-C4 unsaturated ring; R3, R4, Rs, Rfi and R7 are independently hydrogen, halogen, 
hydroxy, nitro, amino, C1-C4 alkyl, C1-C4 aJkylcarboxyl, C1-C4 alkylcarbonyl, C1-C4 alkoxy or C1-C4 thioalkoxy; Rg is C1-C4 alkyl; Y 
is oxygen, sulphur, amino, substituted amino or C1-C4 thioalkyl; Z is C1-C4 alkoxy, C1-C4 alkyl, C1-C4 alkylamino or C1-C4 thioalkoxy; 
Xi and X2 are independently carbon or nitrogen; and -N-^C- and -C=™Y- may form a single bond or a double bond provided that if 
-N^sC- forms a single bond, -CWY- forms a double bond, and if -C=-=Y- forms a single bond, -N^=C- forms a double bond and Rb is 
nonexistent. 
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Piperazine derivatives and process for the preparation thereof 

The present invention relates to a new piperazine derivative of the 
general formula (I) or its pharmaceutically acceptable acid addition salt, 
5 and process for the preparation thereof. 



wherein Ri and R2 are independently hydrogen, CrC 4 alkyl, C1-C4 
alkylcarboxyl, C1-C4 alkylcarbonyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, 
15 C1-C4 aminoalkyl or C1-C4 hydroxyiminoalkyl, or Ri and R 2 are fused to 
form C3-C4 unsaturated ring; 

R& R4, Rs, Re and R7 are independently hydrogen, halogen, hydroxy, 

nitro, amino, Ci-Q alkyl, C1-C4 alkylcarboxyl, C1-C4 alkylcarbonyl, 

C1-C4 alkoxy or C1-C4 thioalkoxy; 
20 Rs is C1-C4 alkyl; 

Y is oxygen, sulphur, amino, substituted amino or C1-C4 thioalkyl; 

Z is Cj-Ca alkoxy, C1-C4 alkyl, C1-C4 alkylamino or C1-C4 thioalkoxy; 

Xi and X2 are independently carbon or nitrogen; and 

— N-C— and — C~Y— may form a single bond or a double bond 
25 provided that if — N^C— forms a single bond, — C-Y— forms a bouble 

bond, and if — C»Y— forms a single bond, -N~C- forms a bouble 

bond and Rs is nonexistent. 




10 



30 



In the above definitions, C1-C4 alkyl means methyl, ethyl, propyl, 
isopropyl, n-butyl isobutyl or tert-butyl. 
Cj-C 4 alkylcarboxyl means carboxyl esterified with a lower alkyl such 
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15 



5 - 2 - 

as methylcarboxyl and ethylcarboxyl. 
C1-C4 alkylcarbonyl means carbonyl ketonized with a lower alkyl such 
10 as methylcarbonyl and ethylcarbonyl. 

C1-C4 alkoxy means methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
5 isobutoxy or tert-butoxy. 

C1-C4 thioalkoxy means methylthio, ethylthio, propylthio, isopropylthio, 
butylthio, isobutylthio or tert-butylthio. 

C1-C4 aminoalkyl means aminomethyl, aminoethyl, aminopropyl, 
aminobutyl or the like. 
20 10 C1-C4 kydroxyalkyl means hydroxymethyl, hydroxyethyl, 

hydroxypropyl, hydroxybutyl or the like. 
Ci~C4 hydroxyiminoalkyl means C1-C4 alkyl substituted with 
25 hydroxyimino such as hydroxyiminoethyl. 

Substituted amino means hydroxyamino, C1-C4 alkylamino, C1-C4 
15 alkoxyamino or the like. 

30 

The present inventors had studied for a long time to find compounds 
having intensive antitumor activity. As a result, now we have finally 
found out the facts that the present compounds of the general formula 
35 20 (I) and acid addition salts thereof have not only prominent antitumor 

activities but very low toxicities. 

Accordingly, the one object of the present invention is to provide the 
novel compounds of the general formula CI) and acid addition salts 
thereof having not only prominent antitumor activities but very low 
25 toxicities. 

The other object of the present invention is to provide a process for 
45 the preparation of the compounds of general formula(I) and acid 

addition salts thereof. 
The compounds of the present invention can be mixed with 
50 30 pharmaceutically acceptable vehicles by a known method to give 

pharmaceutical compositions and thus the pharmaceutical compositions 
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can be used to prevent or treat with various kinds of tumors of human 
beings or mammals. 

Therefore, another object of the present invention is to provide 
pharmaceutical compositions containing the compound of the general 
5 formula(I) or an acid addition salt thereof as an active ingredient. 

Acids which can be reacted with the compounds of the general 
formula(I) to form acid addition salts are pharmaceutically acceptable 
inorganic or organic acids; for example, inorganic acids such as 

10 hydrochloric acid, bromic acid, sulfuric acid, phosphoric acid, nitric acid; 
organic acids such as formic acid, acetic acid, propionic acid, succinic 
acid, citric acid, maleic acid, malonic acid, glycolic acid, lactic acid; 
amino acids such as glycine, alanine, valine, leucine, isoleucine, serine, 
cysteine, cystine, asparaginic acid, glutamic acid, lysine, arginine, 

15 tyrosine, proline; sulfonic acids such as methane sulfonic acid, ethane 
. sulfonic acid, benzene sulfonic acid, toluene sulfonic acid; or the like. 

Vehicles which can be used in the preparation of pharmaceutical 
compositions containing the compound of the general formula (I) as the 

20 active ingredient may include a sweetening agent, binding agent, 

dissolving agent, aids for dissolution, wetting agent, emulsifying agent, 
isotonic agent, adsorbent, degrading agent, antioxident, antiseptics, 
lubricating agent, filler, perfume or the like; such as lactose, dextrose, 
sucrose, mannitol, sorbitol, cellulose, glycine, silica, talc, stearic acid, 

25 stearin, magnesium stearate, calcium stearate, magnesium aluminum 
silicate, starch, gelatine, tragacanth gum, glycine, silica, alginic acid, 
sodium alginate, methyl cellulose, sodium carboxy methyl cellulose, 
agar, water, ethanol, polyethylenglycol, polyvinyl pyrrolidone, sodium 
chloride, potassium chloride, orange essence, strawberry essence, vanila 

30 aroma or the like. 
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Daily dosage of the compound of the general formula (I) may be 
varied depending on age, sex of a patient, degree of disease, etc. and 
10 generally l.Omg to 5,000mg per day may be administered one to several 

times. 

5 

The compounds of the general formula (I) according to the present 

15 

invention wherein — n-C— forms a single bond and — C--Y— forms a 
bouble bond, may be prepared by the following scheme I. 



20 



25 



30 



35 



40 



45 



50 



10 Scheme I 



15 



20 



25 



Ri X2 Z 

(2) 



NH» X " » 

02 Lc^Pmvkiiigagcnt X, N-C-Providiigagai 



(3) 

R \ Z 4 



R \ Z 4 « ii / \ / v 

-oft- ^XO^R 



/ \ Base X 2 ^ Z 

K? R6 



(4) 



(5) 



Alkylating gent, arylating agent ^v^-Xi^-N — C— — \v — R5 



Base 



XX 



R? R« 



(la) 



30 



wherein Ri, R2, R3, R<, Rs, Ra, R7, Rs, Xi, Y and Z are as defined 
above, and Lie is a conventional leaving group such as halogen, sulfonyl 
or the like. 



The above process comprises reacting a compound of the general 
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formula (2) with a -C(=Y)- group-providing agent in an organic solvent 
to obtain a compound of the general formula (3) and successively 
10 reacting the compound of the formula (3) with a compound of the 

general formula (4) to give the compound of the general formula (5). 
5 Then, the compound of the formula (5) may be reacted with an 

alkylating agent or an arylating agent in the presence of a base to give 
a compound of the general formula (la). 



15 



30 



The -C(=X) -group-providing agent used in the above reaction may 
20 io include 14-carbonyldiimidazole, lj-carrxinylthiodiimidazole, phosgene, 

thiophosgene, carbonyldiphenoxide and phenylchloroformate, and it may 
be used in an amount of 1 - 1.5 equivalent, preferably 1-1.1 equivalent 
25 to the starting compound 

The reaction may be carried out in a conventional organic solvent 
15 such as, for example, telxahyoYofuran, dichloromethane, acetonitrile, 
chloroform and dimethylformamide. 

And also the reaction is preferably carried out in the presence of a 
coupling agent such as a conventional inorganic or an organic base. 
Such conventional inorganic or organic bases used in the reaction may 
35 20 include sodium hydride, potassium hydride, sodium hydroxide, potassium 

hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, 
sodium bicarbonate, potassium bicarbonate, triethylamine, pyridine and 
DBU. 

The reaction may be carried out at a temperature between 3H and 
25 boiling point of the solvent used, preferably at 5GX-100£ and for 5 - 
48 hours, preferably for 10 - 24 hours. 

45 

The reaction of the compound (3) with the compound (4) to give the 
compound (5) may be carried out in the presence of a conventional 
so 30 organic solvent at the temperature of 50-100t for 5-48 hours. The 

compound (4) may be used by 1-1.5 equivalent 
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And also the reaction is preferably carried out in the presence of a 
conventional inorganic or organic base, such as sodium , hydride, 
10 potassium hydride, sodium hydroxide, potassium hydroxide, sodium 

carbonate, potassium carbonate, cesium carbonate, sodium bicarbonate, 
5 potassium bicarbonate, triethylamine, pyridine, DBU or the like. 
Then, the compound of the formula (5) may be reacted with an 

15 

alkylating agent or an arylating agent in the presence of a conventional 
organic or inorganic base to give a compound of the general formula 
(la). 

20 io The alkylating agent and arylating agent used in the above step may 

include Ci-Cs alkylhalide, Ci-Cs alkylsulfonate, substituted or 
unsubstituted C3-C8 cycloalkyl halide, arylhalide, and substituted or 
25 unsubstituted C3-C8 cycloalkyl sulfonate. 

CrCs alkyl halide means methyl chloride, methyl bromide, methyl 
15 iodide, ethyl chloride, ethyl bromide, ethyl iodide, propyl chloride, propyl 
bromide, propyl iodide, butyl chloride, butyl bromide, butyl iodide, pentyl 
30 chloride, pentyl bromide, pentyl iodide, bromo ehtylacetate or the like. 

Ci-Ca alkylsulfonate means methyl sulfonate, ethyl sulfonate, propyl 
sulfonate, butyl sulfonate, pentyl sulfonate or the like. 
35 20 Substituted or unsubstituted C3-C8 cycloalkyl halides mean cyciopropyl 

chloride, cyciopropyl bromide, cyciopropyl iodide, cyclobutyl chloride, 
cyclobutyl bromide, cyclobutyl iodide, cyclopentyl chloride, cyclopentyl 
bromide, cyclopentyl iodide, cyclohexyl chloride, cyclohexyl bromide, 

40 

cyclohexyl iodide, cyciopropyl methyl chloride, cyciopropyl methyl 
25 bromide, cyciopropyl methyl iodide, cyclobutyl methyl chloride, cyclobutyl 
methyl bromide, cyclobutyl methyl iodide, cyclopentyl methyl chloride, 
45 cyclopentyl methyl bromide, cyclopentyl methyl iodide, cyclohexyl methyl 

chloride, cyclohexyl methyl bromide, cyclohexyl methyl iodide, or the 
like. 

50 30 Aryl halides may include benzyl chloride, benzyl bromide, benzyl 

iodide, benzoyl chloride, benzoyl bromide, benzoyl iodide, toluyl chloride, 
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toluyl bromide and toluyl iodide. 
Substituted or unsubstituted C3-C8 cycloalkyl sulfonate may include 
10 cyclopropyl sulfonate, cyclobutyl sulfonate, cyclopentyl sulfonate, 

cyclohexyl sulfonate, cyclopropyl methyl sulfonate, cyclobutyl methyl 
5 sulfonate, cyclopentyl methyl sulfonate and cyclohexyl methyl sulfonate. 
^ Aryl sulfonate may include benzyl sulfonate, benzoyl sulfonate, toluyl 

sulfonate, or the like. 



The reaction may be carried out in a conventional organic solvent as 
20 10 such as, for example, tetrahydrofuran, dichloromethane, chloroform, 

dimethyl sulfoxide, acetonitrile and dimethylforrnarnide. 
The conventional inorganic or organic base used in above step may 
25 include sodium hydride, potassium hydride, sodium hydroxide, potassium 

hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, 
15 sodium bicarbonate, potassium bicarbonate, triethylamine, pyridine and 
DBU. 

30 

In the above reaction process, if any acid material is formed, a basic 
material may be added as a scavenger in order to eliminate the acid 
material from the reaction phase. Such basic material may be alkali 
35 20 metal hydroxide, alkali earth metal hydroxide, alkali metal oxide, alkali 

earth metal oxide, alkali metal carbonate, alkali earth metal carbonate, 
alkali metal hydrogen carbonate, alkali earth metal hydrogen carbonate 
such as for example, sodium hydroxide, potassium hydroxide, calcium 

40 

hydroxide, magnesium hydroxide, magnesium oxide, calcium oxide, 
25 potassium carbonate, sodium carbonate, calcium carbonate, magnesium 
carbonate, magnesium bicarbonate, sodium bicarbonate, calcium 
45 bicarbonate or the like, and organic amines. 

The compounds of the general formula (2) and the formula (4) are 
known compounds, or may be prepared by a known method described 
50 30 in, for example, Farmaco(pavia) Ed, Sci., 12(8), 557-65(1963) or by a 

similar method thereto. 
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A compound of the general formula (I) wherein — C~Y— 
forms a single bond and — n-c— forms a double bond may be prepared 
10 by the following scheme II 




wherein Ri, R2, R3, R4, Rs, Re, R7, Xi, Xz, Y and Z are as defined 
above, and R* is lower alkyl such as methyl and ethyl, 

25 

A compound of the general formula (II), which may be prepared by a 
known method, is reacted with an alkylating agent in the presence of a 
base to give a compound of the general formula (D. Then, the 
compound of the formula (D is reacted with a substituted or 
unsubstitued amine in the presence of a base to give a compound of the 

30 

general formula (lb). 
The reaction may be carried out at a temperature between 3t: and 
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10 



15 



- 9 - 

boiling point of the solvent used, preferably at SOt-lOOt: for 5 - 48 
hours, preferably for 10-24 hours. 

The alkylating agent may be used in an amount of 1 - 1.5 equivalent 
to the compound (II). The alkylating agent may include Ci-Cs alkyl 
5 halide, CrCs alkyl sulfonate, substituted or unsubstituted C3-C8 cycloalkyl 
halide, aryl halide and substituted or unsubstituted C3-C8 cycloalkyl 
sulfonate. 

The reaction may be carried out in a conventional organic solvent as 
described above. 

20 10 The conventional inorganic or organic base as described above may 

be used in the above process. 
The compound of the formula (D is reacted with a substituted or 
25 unsubstitued amine in the presence of a conventional base to give a 

compound of the general formula (lb). 
15 The reaction also may be preferably carried out in a conventional 
organic solvent as decribed above. 
30 The conventional inorganic or organic base described above may be 

used in the above reaction step. 
In the above reactions, if any acid material is formed, any basic 
35 20 material may be preferably added as a scavenger in order to eliminate 

the acid material from the reaction phase. Such basic material may be 
the organic or inorganic bases as described in the scheme I above. 

The compound of the general formula (II) is a known compound, or 
may be prepared by a known method described in, for example, USP 
25 5,780,472, PCT/KR97/00128 or by a similar method thereto. 

45 Hereinafter the present invention will be described in more details 

with reference to following examples but it is not intended to limit the 
scope of the invention thereinto. 
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wherein Ri, R 2 , R3, Rs, Ra. R?, Rs, Xi f X 2 , Y and Z are as defined 
above. 
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The compounds of the general formula (lb) were prepared in the following 
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Example 1) 

1- [(5 t 6-Dimethyl-2-methoxypyrazin-3-yl Jaminocarbonyl] -4-phenylpiperazi 
ne 

a) Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate: 
3-Amino-5 > 6-diinethyl-2-inethoxypyra2ine(1.00g I 6.53mmol) and 

phenylchloroformate(L02g f 6.53mmol) were dissolved in dichloromethane 
30 and stirred at room temperature for 2 hours. The resulting mixture was 

concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield: 98 % 
m.p.: 101- 103 1 

b) l-[(5 ( 6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4-phenyl 
piperazine: 

40 Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate (35Gmg, 

1.28mmol) and l-phenylpiperazine(208mg, 1.28mmol) were dissolved in 

2d 

anhydrous tetrahydrofuran and thereto DBU(195mg, 1.28mmol) was 
45 added. The resulting mixture was stirred at room temperature for 2 

hours and concentrated under the reduced pressure to remove the 
solvent, and purified by column chromatography to obtain the titled 
compound, 
yield : 78.5% 
m.p. : 185- 187 1 
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Example 2) l-[(5,6-Dimethyl-2-me1^oxypyra2in-3-yl)aminocarbonyl]-4- 
( 2 -methoxypheny Dpiperazine 

Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbaiTiate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
5 example 1 to obtain the titled compound, 
yield: 82.0% 
m.p.: 184- 185 1 

Example 3) l-[(5,6-Dimethyl-2-melJioxypynizin-3-yl)ainmocarbonyl]-4- 
(3 t 5-dimethoxypheny 1 )piperazine 
10 Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 

l~C3,5-dunethoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield: 85.0% 
rap.: 136-137t 

15 Example 4) l-[(5,6-Drniemyl-2-methoxypyrazm-3-yl)arninocarbonyl]-4- 

(2-ethylphenyl)piperazine 
Phenyl N-(5 t 6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 

l-(2-ethylphenyl)pipera2ine were reacted by the same way with the 

example 1 to obtain the titled compound. 
20 yield: 70.4% 

m.p.: 197- 199 1 

Example 5) l-[(5,6-!Dimeihyl-2-methoxypyrazin-3-yl)arninocarbonyl]-4- 
(4-buty lpheny 1 )piperazine 
Phenyl N-(5 t 6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 
25 l-(4-butylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 68.5% 
m.p.: 121~123t 

Example 6) l-[(5 ( 6-Dimemyl-2-methoxypyra2in-3-yl)arninocarbonyl]-4- 
30 (2-isopropylphenyl)piperazine 

Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 
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l-(2-isopropylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 73.0% 
rap.: 165~167t 

5 Example 7) l-[(5,6-Dimemyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 

(3,5-dimethylphenyl)piperazine 
Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
10 yield: 84.0% 

'rap.: 162- 164 1 

Example 8) l-[(5 f 6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 
( 2,3,5,6- tetramethy lphenyl )piperazine 
Phenyl N-(5,6-dmiethyl-2-methoxypyrazm-3-yl)c^rbamate and 
15 l-(2,3,5,6,-tetramethylphenyl)piperazine were reacted by the same way 
with the example 1 to obtain the titled compound, 
yield: 65.5% 
m.p.: 202 ~ 204t 

Example 9) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 
20 (2-fluorophenyDpiperazine 

Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 

l-(2-fluorophenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield: 74.5% 
25 rap.: 170~172t 

Example 10) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 

(3-bromophenyl)pipera2ine 
Phenyl N-(5,6-dimemyl-2-memoxypyrazin-3-yl)carbamate and l-(3- 

bromophenyDpiperazine were reacted by the same way with the example 
30 l to obtain the titled compound. 

yield: 70.0% 
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m.p.: 158-160TC 

Example 11) l-[(5 l 6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 
(3,5-dichlorophenyl)piperazine 
Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 
5 l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 80.5% 
mp.: 180- 181 1 

Example 12) l-[(5,6-EKmemyl-2-metlioxypyrazm-3-yl)airiinocarbonyl]-4- 
10 (3,5-difluorophenyDpiperazine 

Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 

l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield: 78.0% 
15 m.p.: 153-154"C 

Example 13) l-[(5,6-Dimemyl-2-memoxypyrazin-3-yl)aminocarbonyl]-4- 

(3-trifluorotoly])piperazine 
Phenyl N-(5,6-dimethyl-2-meth(>xypyrazin-3-y!)carbamate and 

l-(3-trifluorotolyl)piperazine were reacted by the same way with the 
20 example 1 to obtain the titled compound. 

yield: 69.5% 

m.p.: 168~170*C 

Example 14) l-[(5,6-Dimemyl-2-metiioxypyrazm-3-yl)aminocarbonyl]-4- 
(2-methylthiophenyl)piperazine 
25 Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)carbamate and 
l-(2-methylthiophenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield: 71.0% 
m.p.: 202 ~204t 

30 Example 15) l-[(5,6-Dimemyl-2-memoxypyra2in-3-yl)aminocarbonyl]-4- 
(3,5-dinitrophenyl)piperazine 



WO 00/52001 



PCT/KROO/00164 



- 27 - 

Phenyl N-(5,6-dimethyl-2-rnethoxypyrazin-3-yl)carbaniate and 
l-O.S-dinitrophenyDpiperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 64.5% 
5 rap.: 192-194TC 

Example 16) l-[(5 t 6-Dimemyl-2-methoxypyrazin-3-yl)arninocarbonyl]-4- 

(3,5-diarrrinophenyl)piperazine 
l-[(5,6-DimetJiyl-2-methoxypyra2in-3-yl)arriinocarbonyl]-4- 

(3,5-dinitrophenyl)piperazine was dissolved in ethanol(3Qml) and thereto 
10 10% palladium/carbondOmg) was added. The resulting mixture was 

hydrogenated for 4 hours, and then filtered to remove the 10% 

palladium/carbon. The filtrate was concentrated and purified by column 

chromatography to obtain the titled compound. 

yield : 45.0% 
15 m.p.: >100t (decomposed) 

Example 17) l-[(5,6-Dimemyl-2-methoxyp^ 

(4-acetylphenyl)piperazine 
Phenyl N-(5 t 6-dimet^yl-2-memoxypyrazin-3-yl)carbarnate and 

l-(4-acetylphenyi)piperazine were reacted by the same way with the 
20 example 1 to obtain the titled compound. 

Yield : 71.5% 

rap.: 166~168r 

Example 18) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 
carbonyl]-4- (2-methoxyphenyl)piperazine 

25 l-[(5,6-Dimethyl-2-methox 

(2-methoxyphenyl)piperazine(200mg t 0.54mmol) was dissolved in 
dimethylformamide (15ml) and thereto 60% sodium hydride (21.5mg, 
0.54mmol) was added. The resulting mixture was stirred at room 
temperature for 15 minutes, and thereto methyl iodide (76.6mg, 0.54mmol) 

30 was added. The resulting mixture was stirred at room temperature for 6 
hours, concentrated under the reduced pressure to remove the solvent, 
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and purified by column chromatography to obtain the titled compound, 
yield: 92.5% 
m.p.: 140- 142 1 

Example 19) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 
5 carbony 1] -4- ( 35-dimethoxyphenyDpiperazine 

1- [(5 t 6-Dimethyl-2-methoxypyradn-3-yl)airunocarbonyl] -4- 

(3,5-dimethoxyphenyDpiperazine was reacted by the same way with the 

example 18 to obtain the titled compound 

yield: 90.5% 
10 m.p.: 80~82t 

Example 20) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 

carbonyl]-4-(3 ( 5-dimethylphenyl)piperazine 
l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl)arninocarbonyl]-4- 

(3 t 5-dimethylphenyl)piperazine was reacted by the same way with the 
15 example 18 to obtain the titled compound. 

yield: 88.4% 

iiLp.: 94~96T 

Example 21) l-[(5 t 6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 
carbonyl]-4-(3 1 5-dichlorophenyl)piperazine 
20 l-[(5 t 6-Dimemyl-2-methoxypyrazin-3-yl)arninocarbonyl]-4- 

(3,5-dichlorophenyl)piperazine was reacted by the same way with the 
example 18 to obtain the titled compound, 
yield: 95,2% 
m.p.: 97^99t 

25 Example 22) l-[(5 f 6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 

carbonyl] -4- (3,5-difluoropheny l)piperazine 
l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 

(3,5-difluorophenyl)piperazine was reacted by the same way with the 

example 18 to obtain the tided compound. 
30 yield: 94.0% 

mp.: 104-106T: 
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Example 23) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 
carbonyl]-4-(2-methylthiophenyl)piperazine 

1 - [(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl]-4- 
(2-methylthiophenyl)piperazine was reacted by the same way with the 
5 example 18 to obtain the titled compound, 
yield: 89.5% 
ixlp.: 133~134t 

Example 24) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylarnino- 
carbony 1] - 4 - (3,5-dinitrophenyl )piperazine 
10 l-[(5 r 6-Dmiethyl-2-methoxypyrazin-3-yl)arninocarbonyl]-4- 

(3,5-dinitrophenyl)piperazine was reacted by the same way with the 
example 18 to obtain the titled compound, 
yield: 80.0% 
m.p.: 133~135t 

15 Example 25) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-methylamino- 

carbonyl] -4- (3,5-diaminophenyl)piperazine 
l-[(5,6-Dimethyl-2-methoxypyra^ 

(3,5-dinitrophenyl)piperazine was reacted by the same way with the 

example 18 to obtain the titled compound 
20 yield: 58.5% 

m.p.: > 1001C (decomposed) 

Example 26) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-ethylamino- 

carbony 1] -4- (3,5- dimethoxyphenyl )piperazine 
1- [(5 T 6-Dimethyl-2-methoxypyrazin-3-yl)aminocarbonyl] -4- 
25 (3,5-dmietJioxyphenyl)piperazine(250mg, 0.62mmol) was dissolved in 

dmiethylformamide(20ml) and thereto 60% sodium hydride(249mg, 

0.62mmol) was added. The mixture was stirred at room temperature for 

15 minutes, and thereto methyl iodide(96.7mg, 0.62mmol) was added. 

The resulting mixture was stirred at room temperature for 6 hours, 
30 concentrated under the reduced pressure to remove the solvent used, 

and purified by column chromatography to obtain the titled compound. 
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yield: 895% 
rap.: 78-80TC 

Example 27) l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl) N-ethylarnino- 

carbonyl]-4-(3p-dimethylphenyl)pipera2ine 
5 l-[(5 t 6-Dimethyl-2-methoxypyraziii-3-yl)aminocarboTiyl]-4- 

C3,5-dimethylphenyl)piperazine was reacted by the same way with the 

example 26 to obtain the titled compound 

yield: 92.0% 

m.p.: 68^70*C 
10 Example 28) 

l-[(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminothiocarbonyl]-4- 

(3,5-dimethoxyphenyl)piperazine 

a) Phenyl N-(5,6-dimethyl-2-memoxypyrazin-3-yl)thiocarbamate: 
3-Amino-5,6-dimethyl-2-methoxypyrazine(500mg, 3.26mmol) was 

15 dissolved in dichloromethane and thereto phenyl thiochloroformate 

(564mg, 3.26mmol) was slowly added The mixture was stirred at room 
temperature for 24 hours, concentrated under the reduced pressure to 
remove the solvent, and purified by column chromatography to obtain 
the titled compound. 

20 yield: 78.5% 
m.p.: 71-73TC 

b) l-[(5,6-Dimemyl-2-memoxypyrazin-3-yl)a 
(3,5-dimethoxyphenyi)piperazine: 

Phenyl N-(5,6-dimemyl-2-metiioxypyrazin-3-yl)thiocarbamate (200mg, 
25 0.69mmol) and l-(3,5-dimethoxyphenyl)piperazine(154mg F 0.69mmol) were 
dissolved in anhydrous tetrahydrofuran(25ml) and thereto DBUQOSmg, 
0.69mmol) was added The mixture was stirred at room temperature for 
2 hours, concentrated under the reduced pressure to remove the solvent 
and purified by column chromatography to obtain the titled compound. 
30 yield : 71.5% 
m.p. : 183- 184 1 
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Example 29) 

1 - [(5,6-Dimethyl-2-methoxypyrazin-3-yl)aininothiocarbony 1] -4- 
(2-ethylphenyDpiperazine 
Phenyl N-(5,6-dimethyl-2-methoxypyrazin-3-yl)thiocarbamate and 
5 l-(2-ethylphenyl)piperazine were reacted by the same way with the 
example 28 to obtain the titled compound, 
yield: 64.0% 
m.p.: 197-199T: 
Example 30) 

10 1 - [(5,6-Dimethyl-2-methoxypyrazin-3-yl)aminothiocarbonyl] -4- 

(3 f 5-dimethylphenyl)piperazine 
Phenyl N-(5 T 6-dimethyl-2-met^oxypyrazin-3-yl)thiocarbamate and 

l-(3,5-dimethylphenyi)piperazine were reacted by the same way with 

the example 28 to obtain the titled compound. 
15 yield: 68.4% 

m.p.: 160- 162 1 

Example 31) 

l-[(5,6-Dimemyl-2-methoxypyrazin-3-yl)aminothiocarbonyl]-4- 

(3-bromophenyl)piperazine 
20 Phenyl N-(5,6-dimemyl-2-methoxypyrazin-3-yl)thiocarbamate and 

l-(3-bromophenyl)piperazine were reacted by the same way with the 

example 28 to obtain the titled compound. 

yield: 62.5% 

m.p.: 136~138t 
25 Example 32) 

1 -[(5,6-Dimemyl-2-memoxypyrazin-3-yl)aniinothiocarbonyl] -4- 

(3,5-dicworophenyl)piperazine 
Phenyl N-(5,6-dimethyl-2-memoxypyrazin-3-yl)thiocarbamate and 

l-(3 ( 5~dichlorophenyl)piperazine were reacted by the same way with the 
30 example 28 to obtain the titled compound. 

yield: 70.8% 
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m.p.: 182- 184 1 
Example 33) 

1 - [(5 t 6-Dimethyl-2-methoxypyrazin-3-yl)aminothiocarbo^ 

(2-methylthiophenyl)pipera2ine 
5 Phenyl N-C5,6-dimethyl-2-methoxypyrazin-3-yl)thiocarbainate and 

l-(2-methylthiophenyDpiperazine were reacted by the same way with 

the example 28 to obtain the titled compound. 

yield: 61.4% 

m.p.: 181~183t 
10 Example 34) 

1- [(5,6-Dichloroethyl-2-methoxypyrazm-3-yl)airunocarbonyl] -4- 

(3,5-dimethylphenyl)piperazine 
Phenyl N-(5 ( 6-diethyl-2-methoxypyrazin-3-yl)carbamate and 

l-(3,5-dimetiiylphenyl)piperazine were reacted by the same way with 
15 the example 1 to obtain the titled compound. 

yield: 77.5% 

m.p.: 118-120T: 

Example 35) 

l-[(5 f 6-DicWorx)ethyl-2-me1±ioxypyrazin-3-yl)arninocarbonyl] -4- 
20 (3,5-dimethoxyphenyl)piperazine 

Phenyl N-(5,6-diemyl-2-methoxypyr^in-3-yl)c^rbamate and 

l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 

yield: 78.9% 
25 m.p.: 90-92t 

Example 36) 

l-[C2-Methoxyquinoxalin-3-yl)aminocarbonyl]-4-phenylpiperazine 
a) Phenyl N-(2-memoxyquinoxalin-3-yl)carbamate: 
3-Amino-2-methoxyquinoxaline(L00g f 6,53mmol) and 
30 phenylchloroformate (l.Q2g, 653mmol) were dissolved in dichloromethane 
and stirred at room temperature for 2 hours. The resulting mixture was 
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concentrated under the reduced pressure to remove the solvent, and 
purified by column chromatography to obtain the titled compound, 
yield: 75.5% 
m.p.: 147- 149 r 

5 b) l-[(2-MethoxyqumoxaHn-3-y0arninocarbonyl]-4-phenylpiperazine: 

Phenyl N-(2-methoxyqiiinoxalin-3-yl)carbaniate(378mg t 1.28mrnoI) and 
l-phenylpiperazine(208mg, 1.28mmol) were dissolved in anhydrous 
tetrahydrofuran and thereto DBU(195mg, L28mmol) was added. The 
mixture was stirred at room temperature for 2 hours, concentrated 
10 under the reduced pressure to remove the solvent, and purified by 
column chromatography to obtain the titled compound, 
yield : 76.5% 
m.p. : 156- 158 1 
Example 37) 

15 l-[(2-Methoxyquinoxalm-3-yl)airiinc)(^bonyl]-4-(2-methoxyphenyl)- 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 36 to obtain the titled compound. 
20 yield : 72.4% 
mp. : 177-178X: 
Example 38) 

1- [(2-Methoxyquinoxalin-3-yl)aminocarbonyl]-4- (3,5-dimethoxyphenyl) 
piperazine 

25 Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(3,5-dimethoxy-phenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 81.2% 

m.p. : 140-141X: 
30 Example 39) 

H(2-Memoxyquinoxalm-3-yl)ammocarbonytf^ 
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Phenyl N-(2-memoxyquinoxalin-3-yl)carbamate and 
l-(2-ethylphenyl)piperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 75.0% 
5 lap. : 191 ~ 193 t 
Example 40) 

1- [C2-Methoxyquinoxalin-3-yl)aminocarbonyl]-4- (2-isoprop-ylphenyl ) 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
10 l-(2-isopropylphenyl)piperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 77.5% 
m.p. : 147~149t 
Example 41) 

15 1- [(2-MethoxyquinoxaHn-3-yl)aminocarbonyl]-4- (4-butylph-enyD- 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(4-butylphenyl) -piperazine were reacted by the same way with the 
example 36 to obtain the titled compound. 
20 yield : 65.4% 
xap. : 124- 126 1 
Example 42) 

H(2-Methoxyquinoxalin-3-yl)am^ 
piperazine 

25 Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(3,5-toethylphenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 79.3% 

m.p. : 155-157t 
30 Example 43) 

1- [(2-Methoxyquinoxalin-3-yl)aminocarbonyl]-4- ( 2,3,5,6- tetramethyl- 
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phenyDpiperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(2 t 3,5,6-tetramethylphenyl)piperazine were reacted by the same way 
with the example 36 to obtain the titled compound, 
5 yield : 64.0% 
m.p. : 237 - 239t 
Example 44) 

l-[(2-Methoxyquinoxalin-3-yl)aininocarbonyl]-4-(2-fluorop-henyl) 
piperazine 

10 Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(2-fluorophenyl)-piperazine were reacted by the same way with the 

example 36 to obtain the titled compound 

yield : 67.5% 

m.p. : 142- 144 1 
15 Example 45) 

1 - [(2-Methoxyquinoxalin-3-yl)aminocarbonyl] -4- (3-bromop-henyl) 

piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(3-bromophenyl)-piperazine were reacted by the same way with the 
20 example 36 to obtain the titled compound, 
yield : 69.5% 
m.p. : 148-150TC 
Example 46) 

H(2-Methoxyquinoxalin-3-yl)aira^ 
25 piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 74.5% 
30 m,p. : 172-173T: 

Example 47) 
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l-[(2-MethoxyquinoxaHn-3-yl)aminocarbonyl]-4-(2-trifluorotolyl) 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(2-trifluorotolyl) -piperazine were reacted by the same way with the 
5 example 36 to obtain the titled compound, 
yield : 70.7% 
m.p. : 132- 134 1 
Example 48) 

l-[(2-MethoxyqumoxaHn-3-yl)aminc)carbonyl]-4-(3 r 5-diriitrophenyl) 
10 piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(3,5-dinitrophenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 54.5% 
15 nxp. : 216 -218 1 

Example 49) 

l-[(2-MetJioxyquinoxalin-3-yl)aininccarbonyl]-4-(35-diami-nophenyl) 
piperazine 

l-[(2-Methoxyqumoxalin-3-yl)aminocarbonyl]-4-(3,5-dirdtrophenyl) 
20 piperazine(200rng, 0.44mmol) was dissolved in ethanoi(30ml) and thereto 
10% palladium/carbondOmg) was added. The rnixture was hydrogenated 
for 4 hours, and then filtered to remove the 10% palladium/carbon. The 
filtrate was concentrated and purified by column chromatography to 
obtain the titled compound. 
25 Yield : 42.5% 

m.p.: > 100 "C (decomposed) 
Example 50) 

1 - [(2-Methoxyquinoxalm-3-yl)aminocarbonyl]-4- (4-acetylp-henyl) 
piperazine 

30 .Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 

l-(4-acetylphenyl)-piperazine were reacted by the same way with the 
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example 36 to obtain the titled compound, 
yield : 71.0% 
m.p. : 198~ 200t 
Example 51) 

5 l-[(2-MethoxyqumoxaUn-3-yl)aminocarbonyl]-4-(2-methylt-hiophenyl) 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
l-(2-methylthiophenyl)piperazihe were reacted by the same way with 
the example 36 to obtain the titled compound. 
10 yield : 69.8% 
m.p. : 180^182t 
Example 52) 

l-[(2-Methoxyquinoxalin-3-yl)aminocarbonyl]-4-(2-biphen-yl)piperazine 
Phenyl N-(2-methoxyquinoxalin-3-yl)carbamate and 
15 l-(2-biphenyl)piperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 59.0% 
m.p. : 162-165TC 

Example 53) l-[(2-Methoxyquinoxalin-3-yl) 
20 N-memylammocarbonyl]-4-(3,5-cymemoxyphenyl)piperazme 

l-[(2-Methoxyquinoxahn-3-yl)aininocarbonyl]-4-(2-methoxyphenyl) 
piperazine(229mg, 0.54mmol) was dissolved in dimethylformamide(15ml) 
and thereto 60% sodium hydride(21.5mg, 0.54mmol) was added. The 
mixture was stirred at room temperature for 15 minutes, and thereto 
25 ehtyl iodide (76.6mg, 0.54mmol) was added. The mixture was stirred at 
room temperature for 6 hours, concentrated under the reduced pressure 
to remove the solvent and purified by column chromatography to obtain 
the titled compound 
yield : 92.5% 
30 m.p. : 143-144TC 

Example 54) l-[(2-Methoxyquinoxalin-3-yl) N-methylaminocarbonyl]-4- 
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(2-methoxyphenyl)piperazine 

1- [(2-Methoxyquinoxalin-3-yl )aminocarbonyl] -4- (2-methoxyphenyl) 
piperazine was reacted by the same way with the example 53 to obtain 
the titled compound. 
5 yield : 83.8% 
m.p. : 128~130t 

Example 55) l-[(2-Methoxyquinoxalin-3-yl) N-methylaminocarbonyl]-4- 
(3 f 5-dimethylphenyl)piperazine 
l-[(2-Methoxyquinoxahn-3-yl)aniinocarbonyl]-4-(3,5-dimethylphenyl) 
10 piperazine was reacted by the same way with the example 53 to obtain 
the titled compound, 
yield : 86.5% 
m.p. : 142- 144 TC 

Example 56) l-[(2-Methoxyquinoxalin-3-yl) N-methylaminocarbonyl]-4- 
15 (3 t 5-difluoropheny])piperazine 

l-[(2-Methoxyquinoxalm-3-yl)ammc<^bOTyl]-4-(3,5-difluorophenyl) 

piperazine was reacted by the same way with the example 53 to obtain 

the titled compound. 

yield : 84.7% 
20 m.p. : 197-199t 

Example 57) l-[(2-Methoxyquinoxalin-3-yl) N-methylaminocarbonyl] -4- 

(3,5-dinitrophenyDpiperazine 
l-[(2-Metiioxyquinoxalin-3-yDaniinocarbonyl]-4-(35-o^rii^ophenyl) 

piperazine was reacted by the same way with the example 53 to obtain 
25 the titled compound 

yield : 56.5% 

m.p. : 197- 199 1 

Example 58) l-[(2-Methoxyquinoxalin-3-yl) N-methylaminocarbonyl] -4- 
(3,5-diaminophenyl)piperazine 
30 • To l-[(2-methoxyquinoxalin-3-yl) N-methylarninocarbonyl] ~A~ 
O.S-dinitrophenyDpiperazine dissolved in ethanol(30ml), 10% 



WO 00/52001 



PCT/KROO/00164 



- 39 - 

palladium/carbon (lOmg) was added. The mixture was hydrogenated for 
4 hours, and then filtered to remove the 10% palladium/carbon. The 
filtrate was concentrated and purified by column chromatography to 
obtain the titled compound. 
5 Yield : 44.5% 

m.p; > 100 1: (decomposed) 

Example 59) l-[(2-Methoxyquinoxalin-3-yl) N - ethylarrunocarbonyl] -4 - 
(3,5-dimethoxyphenyDpiperazine 
To l-[(2-methoxyQuinoxalin-3-yl)aminocarbonyl]-4- 

10 (3,5-dimethoxyphenyl)piperazine(263mg, 0.62mmol) dissolved in 

dimethylformamide (20ml), 60% sodium hydride(24.9mg, 0.62mmol) was 
added and stirred at room temperature for 15 minutes, and thereto 
methyl iodide (96.7mg, 0.62mmol) was added. The resulting mixture was 
stirred at room temperature for 6 hours, concentrated under the reduced 

15 pressure to remove the solvent and purified by column chromatography 
to obtain the titled compound, 
yield : 85.4% 
nxp. : 129^130^ 

Example 60) l-[(2-Methoxyquinoxalin-3-yl) N-ethylaminocarbonyl]-4- 
20 (3,5-dimethylphenyDpiperazine 

1- [(2-MethoxyquinoxaHn-3-yl)arninocarbonyl]-4- (3£-cUmethylphenyl) 

piperazine was reacted by the same way with the example 59 to obtain 

the titled compound 

yield : 87.6% 
25 m.p. : 145- 147 1 

Example 61) l-[(2-Methoxyquinoxalin-3-yl) N-ethylaminocarbonyl]-4- 

(3,5-dichlorophenyl Jpiperazine 
l-[(2-Methoxyquinoxalm-3-yl)aminocarbonyl]-4-(3,5-dichlorophenyl) 

piperazine were reacted by the same way with the example 59 to obtain 
30 the titled compound 

yield : 80.6% 
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lap. : 146-148T: 

Example 62) l-[(2-Methoxyquinoxalin-3-yl) N-isopropylaminocarbonyl]- 

4- (3,5-dimethoxypheny Dpiperazine 
To l-[(2-methoxyquinoxalin-3-yl)aminocarbonyl]-4- 
5 (3,5-dimethoxyphenyl)piperazine(216mg, 0.51mmol) dissolved in 

dimethylforrnamide(20ml), 60% sodium hydride(20.4mg, 0.51mmol) was 

added and stirred at room temperature for 15 minutes, and thereto 

propyl iodide (86.7mg, 0.5immol) was added. The resulting mixture was 

stirred at room temperature for 6 hours, concentrated under the reduced 
10 pressure to remove the solvent and purified by column chromatography 

to obtain the titled compound. 

yield : 82.0% 

m.p. : 110-112T: 

Example 63) 

15 l-[(2-Methoxyquinoxalin-3-yl)aminothiocarbonyl]-4-(2-met-hoxyphenyl) 
piperazine 

a) Phenyl N-(2-Methoxyquinoxalin-3-yl)thiocarbamate: 
To 3-Anuno-2-Metiioxyquinoxaline(571rng f 3.26mmol) dissolved in 

dichloromethane, phenylthiochloroforrnate(564mg, 3.26rnmol) were added 
20 slowly and stirred at room temperature for 24 hours. The resulting 

mixture was concentrated under the reduced pressure to remove the 

solvent and purified by column chromatography to obtain the titled 

compound. 

yield: 60.5% 
25 m.p.: 160- 162 1 

b) 

l-[(2-Methoxyquinoxalin-3-yl)arnmothiocarbonyl]-4-(2-methoxyphenyD 
piperazine: 

Phenyl N-(2-inethoxyqumoxalm-3-yl)tmocarbamate(215mg, 0.69mmol) 
30 and l-(2-methoxyphenyl)piperazine(154mg, 0.69mmol) were dissolved in 
anhydrous tetrahydrofuran(25ml) and thereto DBU(105mg, 0.69mmol) 
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was added. The mixture was stirred at room temperature for 2 hours, 
concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield : 62.4% 
5 m.p. : 177~179t 
Example 64) 

1 - [(2-Methoxyquinoxalin-3-yl)aminothiocarbonyl] -4- (3,5-dimethoxy- 
phenyDpiperazine 
Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbamate and 
10 l-(3 t 5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 63 to obtain the titled compound, 
yield : 64.5% 
m.p. : 141-143T: 
Example 65) 

15 1 - [(2-Methoxyqumoxalm-3-yl)aniinothiocarbonyl] -4- (2-ethylphenyl) 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbamate and 
l-(2-ethylphenyl)piperazine were reacted by the same way with the 
example 63 to obtain the titled compound. 
20 yield : 60.7% 
m.p. : 141-143C 
Example 66) 

l-[(2-Methoxyqumoxahn-3-yl)arnmothiocarbonyl]-4-(3 t 5-di-met^ 

phenyOpiperazine 
25 Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbarnate and 

l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 

the example 63 to obtain the titled compound. 

yield : 65.0% 

m.p. : 193- 195 1 
30 Example 67) 

1 - [(2-Methoxyquinoxalin-3-yl )aminothiocarbonyl] -4- (3-bro-mophenyl) 
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piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbamate and 
l-(3-bromophenyl)piperazine were reacted by the same way with the 
example 63 to obtain the titled compound. 
5 yield : 57.5% 
m.p. : 195- 197 1 
Example 68) 

l-[(2-Methoxyquinoxalin-3-yl)aniinothiocarbonyl]-4-(3,5-difluorophenyl) 
piperazine 

10 Phenyl N-(2-memoxyquinoxalin-3-yl)thiocarbamate and 

l-(3 ( 5-difluorophenyl)piperazine were reacted by the same way with the 

example 63 to obtain the titled compound. 

yield : 59.0% 

rap. : 280-2811: 
15 Example 69) 

l-[(2-MethoxyquinoxaUn-3-yl)aminottn^ 

phenyDpiperazine 
Phenyl N-(2-memoxyqdnoxalin-3-yl)thiocarbarnate and 

l-(2-methylthiophenyl)piperazine were reacted by the same way with 
20 the example 63 to obtain the titled compound. 

yield : 64.5% 

rap. : 148- 150 1 

Example 70) 

l-[(2-Methoxyqmnoxattn-3-yl)ain™ 
25 piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbamate and 

l-(4-acetylphenyl)piperazine were reacted by the same way with the 

example 63 to obtain the titled compound. 

yield : 56.9% 
30 m.p. : 235-237t 

Example 71) 
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l-[(2-Methoxyquinoxalin-3-yl)aminothiocarbonyl]-4-(4-but-ylphenyl) 
piperazine 

Phenyl N-(2-methoxyquinoxalin-3-yl)thiocarbaniate and 
l-(4-butylphenyl)piperazine were reacted by the same way with the 
5 example 63 to obtain the titled compound, 
yield : 62.5% 
m.p. : 163-165TJ 
Example 72) 

l-[(2-Et^oxyqumoxalm-3-yl)aminocarbonyl]-4-(3,5-dmiethoxyphe 
10 piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 

l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 74.7% 
15 rap. : 149-1501: 

Example 73) 

l-[(2-ElJiomumoxalm-3-yl)aminocarbonyl]-4-(2-ethoxyphenyl) 
piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 
20 l-(2-ethoxyphenyl)-piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 76.5% 

rap. : 120~122t 

Example 74) 
25 l-[(2-Ethoxyquhoxalin-3-yl)am™^ 

piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 36 to obtain the titled compound. 
30 yield : 82.0% 
m.p. : 152- 154 1 
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Example 75) 

1 - [(2-Ethoxy quinoxalin -3-yl)aminocarbonyl] -4- (2,3-dimethylphenyl ) 
piper azine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 
5 l-(2,3-dimethylphenyl)piperazine were reacted by the same way with 
the example 36 to obtain the titled compound, 
yield : 78.7% 
m.p. : 108- HOT: 
Example 76) 

10 l-[(2-Emoxyquinoxalin-3-yl)aminocarbonyl]-4-(2-ethylphenyl)piperazine 
Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 

l-(2-ethyIphenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 77.5% 
15 m.p. : 152~154t: 

Example 77) 

l-[(2-Emoxyqumoxalm-3-yl)ainmcK^bonyl]-4-(3,5-dichlorophenyl) 
piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 
20 l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 36 to obtain the titled compound 
yield : 81.3% 
m.p. : 157~159t 
Example 78) 

25 1 - [ (2-Ethoxyquinoxalin -3- yDaminocarbonyl] -4- (3 -bromophenyl Jpiperazine 
Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 

l-(3-bromophenyl) -piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 80.6% 
30 m.p. : 164~166t: 

Example 79) 
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1 -[(2-Ethoxyquinoxalin-3-yl)aminocarbonyl] -4- (3,5-difluorophenyl) 
piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbaniate and 
l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
5 example 36 to obtain the titled compound, 
yield : 78.6% 
m.p. : 146-148*: 
Example 80) 

1- [(2-Ethoxyquinoxalin-3-yl)aminocarbonyl] -4-(2-methylthiophenyl) 
10 piperazine 

Phenyl N-(2-ethoxyqiiinoxalin-3-yl)carbamate and 

l-(2-rnethylthiophenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 71.4% 
15 m.p. : 139- 141 1 

Example 81) l-[(2-Ethoxyquinoxalin-3-yl) N-methylaminocarbony]]-4~ 

(3,5-dimethoxyphenyl)piperazine 
l-[(2-Emoxyquinoxalin-3-yl)amincx:aiiK)nyl]-4-(3,5-dimethoxyphenyl)- 

piperazine was reacted by the same way with the example 53 to obtain 
20 the titled compound. 

yield : 92.8% 

m.p. : 159- 161 1 

Example 82) l-[(2-Ethoxyquinoxalin-3-yl) N-methylaminocarbonyl]-4- 
(3,5-dichlorophenyl)piperazine 
25 l-[(2-Emoxyo^iinoxalin-3-yl)aminocarbonyl] -4- (3,5-dichlorophenyl) 
piperazine was reacted by the same way with the example 53 to obtain 
the titled compound, 
yield : 94.5% 
m.p. : 129- 131 1 

30 Example 83) l-[(2-Ethoxyquinoxalin-3-yl) N-ethylaminocarbonyl]-4- 
(3,5-dimethoxyphenyl )piperazine 
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1 - [(2-Ethoxyquinoxalin-3-yl)ammc^ 
piperazine was reacted by the same way with the example 61 to obtain 
the titled compound, 
yield : 82.8% 
5 rap. : 144~146t 

Example 84) l-[(2-Ethoxyquinoxalin-3-yl) N-ethylaminocarbonyl]-4- 
(3,5-dichlorophenyl)piperazine 

l-[(2-Ethoxyqumoxalm-3-yl)arninocarbonyl]-4-(3 t 5-dichlorophenyl) 
piperazine was reacted by the same way with the example 61 to obtain 
10 the titled compound 
yield : 80.7% 
m.p. : 115~117t 

Example 85) l-[<2-Ethoxyquinoxalin-3-yl) N-ethylaminocarbonyl]-4- 

(3^-dirnethylphenyl)piperazine 
15 l-[(2-Ethcncyquinoxalto-3-yl) 

piperazine was reacted by the same way with the example 61 to obtain 

the titled compound. 

yield : 78.8% 

rap. : 142- 144 1 
20 Example 86) 

l-[(2-Metiioxynaphto-3-yl)ammo^ 

piperazine 

a) Phenyl N-(2-methoxynaphth-3-yl)carbamate^ 
3-Arnino-2-methoxynaphthalene(1.13g, 6.53mmol) and 

25 phenylchloroformate(1.02g, 6.53mmol) were dissolved in dichloromethane. 
The mixture was stirred at room temperature for 2 hours, concentrated 
under the reduced pressure to remove the solvent and purified by 
column chromatography to obtain the titled compound, 
yield: 75.0% 

30 n>p.: 105-1071; 

b) 1 -[(2-Methoxynaphth-3-yl)aminothiocarbonyl]-4- (3,5-dimethylphenyl- 
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piperazine: 

Phenyl N-(2-methoxynaphth-3-yl)carbamate(375mg, 1.28mmol) and 
l-(3,5-dimethylphenyl)piperazine(208mg, 1.28mmol) were dissolved in 
anhydrous tetrahydrofuran(25ml) and thereto DBU(195mg, 1.28mmol) 

5 was added, and then stirred at room temperature for 2 hours, 
concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield : 72.0% 
m.p. : 117-1191: 

10 Example 87) 

l-[(2-Methoxynaphth-3-yl)an^nocarbonyl]-4-(3,5-dimethoxyphenyl) 

piperazine 

Phenyl N-(2-methoxynaphth-3-yl)carbamate and 
l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
15 the example 86 to obtain the titled compound, 
yield : 745% 
m.p. : 191— 193*0 
Example 88) 

l-[(2-Methoxynaphth-3-yl)amm(x;arbonyl]-4-(3,5-difluorophenyl) 

20 piperazine 

Phenyl N-(2-methoxynaphth-3-yl)carbamate and 

l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 

example 86 to obtain the titled compound. 

yield : 78.5% 
25 m.p. : 160- 161 r 

Example 89) 

H(2-Methoxynaphm-3-yl)ammrc 
piperazine 

Phenyl N-(2-methoxynaphth-3-yl)carbamate and 
30 l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 86 to obtain the titled compound. 
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yield : 76.7% 
m.p. : 182- 184 1 

Example 90) l-[(2-Methoxynaphth-3-yl)-N-methylaminocarbonyl]-4- 

(3 t 5-dimethylphenyl)piperazine 
5 To l-[(2-methoxynaphth-3-yl)aminocarbonyl]-4-(3,5-dimethylphenyl)- 

piperazine(210mg, 0.54mmol) dissolved in dimethylformamide(15ml), 60% 

sodium hydride(21.5mg, 0.54mmol) was added, stirred at room 

temperature for 15 minutes, and thereto methyl iodide (76.6mg, 

0.54rnrnol) was added. The resulting mixture was stirred at room 
10 temperature for 6 hours, concentrated under the reduced pressure to 

remove the solvent and purified by column chromatography to obtain 

the titled compound. 

yield : 86.4% 

lap. : 134-1361C 

15 Example 91) l-[(2-Methoxynaphth-3-yl)-N-methylaminocarbonyl]-4- 

(3,5-difluorophenyl)piperazine 
l-[(2-Memoxynaphm-3-yl)aniinc<^bonyl]-4-(3,5-difluorophenyl)- 

piperazine was reacted by the same way with the example 90 to obtain 

the titled compound. 
20 yield : 85.0% 

m.p. : 115~117t 

Example 92) l-[(2-Memoxynaphm-3-yl)-N-methylaininocarbonyl]-4- 
(3 t 5-dichlorophenyl)pipera2ine 
l-[(2-Memoxynaphm-3-yl)amina^irbonyl]-4-(3,5-dichlorophenyl)- 
25 piperazine was reacted by the same way with the example 90 to obtain 
the titled compound, 
yield : 89.8% 
mp. : 165- 167 1 

Example 93) l-[(2-Memoxyrmphm-3-yl)-N-memylaminocarbonyl]-4- 
30 (3,5-dimethoxyphenyl)piperazine 

1 - [(2-Memoxynaphm-3-yl)aminocarbonyl]-4- (3,5-dimethoxyphenyl) - 
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piperazine was reacted by the same way with the example 90 to obtain 
the titled compound, 
yield : 92.5% 
m.p. : 83~85t 

5 Example 94) l-[(2-Methoxynaphth-3-yl)-N-e1iiylaminocarbonyl]-4- 
(3,5-dimethylphenyl)piperazine 

To l-[(2-metiioxynaphm-3-yl)aidnocarbonyl]-4-(3,5-dimethylphenyl) 
piperazine(210mg, 0.54mmol) dissolved in dimethylformamide(15ml), 60% 
sodium hydride(21.5mg, 0.54mmol) was added, stirred at room 
10 temperature for 15 minutes, and thereto methyl iodide (84.2mg, 

0.54mmol) was added. The mixture was stirred at room temperature for 
6 hours, concentrated under the reduced pressure to remove the solvent 
and purified by column chromatography to obtain the titled compound, 
yield : 70.2% 

15 Example 95) l-[(2-Methoxynaphth-3-yl)-N-ethylaminocarbonyl]-4- 

(3 t 5-dimethoxyphenyl)piperazine 
l-[(2-Methoxynaphm-3-yDardnocarbonyl]-4-(3 I 5-toemoxyphenyl)- 

piperazine was reacted by the same way with the example 94 to obtain 

the titled compound. 
20 yield : 85.0% 

Example 96) N-Hydroxy-N ' - (5,6-dimethyl-2-methoxypyridin-3-yl)- 

(4-phenylpiperazin- 1 -yDcarboxyimidamide 
To methyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)-(4-phenyl- 

piperazm-l-yl)iminothiorate (0.50g, 1.35mmol) dissolved in chloroform 
25 (30ml), hydroxylamine hydrochlroride (0.25g f 3.60mmol) and triemylarnine 

(0.41g, 4.05mmol) were added and stirred at room temperature for 15 

hours, and then thereto water(30ml) was added to stop reaction. The 

resulting mixture was extracted with methylene chloride. The organic 

layer was concentrated under the reduced pressure to remove the 
30 solvent and purified by column chromatography to obtain the titled 

compound. 
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yield : 64.5% 
rap. : 173-175t 

Example 97) N-Hydroxy-N'-(5 l 6-dimethyl-2-methoxypyridin-3-yl)- 
[4- (4-methyiphenyl)piperazin- l-yl]carboxyimidamide 
5 Methyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-(4-methylphenyl)- 
piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 55.2% 
m.p. : 187~189t 

10 Example 98) N-Hydroxy-N'-(5,6-dimethyl-2-methoxypyridin-3-yl)- 

[4-(4-n -butylphenyDpiperazin- 1 -ylkarboxyimidamide 
Methyl N- (5,6-dimethyl-2-methoxypyridin-3-yl) - [4- (4-n-butylphenyl)- 

pipera2in-l-yl]iminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound 
15 yield : 60.1% 

m.p. : 153~155t; 

Example 99) N-HyoYoxy-N'-(5 f 6-dimethyl-2-methoxypyridin-3-yl)- 
[4-(3 f 5-dimethylphenyl)piperazm-l-yl]carboxyimidamide 
Methyl 

20 N-C5,6-dimethyl-2-memoxypyridin-3-yl)-[4-(3,5-dmethylphenyD 

piperazin-i-yl]iminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 67.5% 

m.p. : 125-128T: 
25 Example 100) 

N-Hydroxy-N'-(5,6-dimethyh2-metiioxypyridin-3-yl)-[4-(2-methoxy- 

phenyDpiperazin- l-yl]carboxyimidarnide 
Methyl 

N-(5,6-dimemyl-2-methoxypyridin-3-yl)-[4-(2-methoxyphenyl)- 
30 piperazm-l-yl]irninothiolate was reacted by the same way with the 
example 96 to obtain the titled compound. 
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yield : 62.0% 
lap. : 134- 136 1 

Example 101) N-Hydroxy-N'-(5,6-dimethyh2-m^ 
[4-(3£-dime±oxyphenyl)piperari^ 
5 Methyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-(3,5-dimethoxy- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 57.2% 
m.p. : 188-190t 

10 Example 102) N-Hydroxy-N'-(5,6-dimemyl-2-methoxypyridin-3-yl)- 

[4-(3,5-difluorophenyl)pipera2in-l-yl]carboxyiinidamide 
Methyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-(3,5-difluoro- 

phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 
15 yield : 60.7% 

m.p. : 177- 178 1 

Example 103) N-Hydroxy-N r -(5,6-dimethyl-2-methoxypyridin-3-yl)- 
[4-(35-cUcMoropheny0piperazm-l-yl]carboxyimidamide 
Methyl N- (5,6-dimethyl-2-methoxypyridin-3-yl)- [4- (3,5-dichloro- 
20 phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 65.4% 
m.p. : 185-1871C 
Example 104) 

25 N-Hydroxy-N' -(5,6-dimethyi-2-methoxypyridin-3-yl)-[4-(3-bromo- 

phenyl)piperazin- 1 -yl]carboxyimidamide 
Methyl N-(5 ) 6-toethyl-2-methoxypyridin-3-yl)-[4-(3-bromophenyl)- 

pirjerazine-l-yl]inunothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 
30 yield : 68.1% 

m.p. : 174~176t 
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Example 105) N-Hydroxy-N'-(5 ( 6-dimethyl-2-methoxypyridin-3-yl)-[4- 
(3 F 5-dinitrophenyl)piperazin- 1 -yllcarboxyirnidamide 

Methyl N-(5 t 6-dimethyl-2-metiioxypyridin-3-yl)-[4-(3 t 5-dinitro- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
5 the example 96 to obtain the titled compound, 
yield : 45.2% 
m.p. : 193 ~ 195 t 

Example 106) N-Hydroxy-N'-(5,6-dimetoyl-^ 
(3,5-detfiyUsophmal-l-yl>pip^ 
10 Methyl N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-diethyUsophmal-l-yl)piperazin-l-yl]irninothiolate was reacted by 
the same way with the example 96 to obtain the titled compound, 
yield : 64.1% 
m.p. : 166 ~ 168 1 
15 Example 107) 

N-Hydroxy-NM5,6-dimethyl-2-memoxypy^ 
(hyaroxymethyl)phenyl]piperazin-l-yl}carboxyirddaim 

To N-hydroxy-N'-(5 t 6-dmethyl-2-methoxypyridin-3-yl)- 
[(4-(3 t 5-diethylisophthal-l-yl)piperazm-l-yl]carboxyirm (500mg, 
20 l.Ommol) dissolved in tetrahydrofuran(20rnl), lithium aluminium hydride 
(57mg, 1.5mmol) were added slowly, and stirred at 20t for 1 hours, 
and then thereto water (0.5ml) was added to stop reaction. The resulting 
mixture was concentrated under the reduced pressure to remove the 
solvent and extracted with methylene chloride with addition of water. 
25 The organic layer was dried with magnesium sulfate and purified by 
column chromatography to obtain the titled compound 
yield : 42.1% 
m.p. : 184~186t 
Example 108) 

30 N-Hydroxy-N'-(5-emyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(2-metJioxyphenyl)pipera2m-l-yl]carboxyimidamide 
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Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(2-methoxyphenyl)piperazin-l-yl]iminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 69.4% 
5 m.p. : 134- 135 1 
Example 109) 

N-Hydroxy-N'-(5-emyl-2-memoxy-^-methylpyridin-3-yl)-[4-(3,5-di- 
methoxyphenyDpiperazin- 1 -yUcarlxocyirra damide 
Methyl 

10 N-(5-ethyl-2-memoxy-6-metiiylpyridin-3-yl)-[4-(3,5-dimethox- 

yphenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 

yield : 68.2% 

m.p. : 140- 142 1 
15 Example 110) 

N-Hydroxy-N'-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-ethyl- 
phenyl)piperazm-l-yl]caittoxyimidainide 
Methyl 

N-(5-ethyl-2-memoxy-6-memylpyridin-3-yl)-[4-(2-ethyiphen-yl)- 
20 piperazin-i-yl]irninothiolate was reacted by the same way with the 
example 96 to obtain the titled compound 
yield : 70.2% 
lap. : 157- 160 1 
Example 111) 

25 N-Hydroxy-N'-(5-ethyl-2-methoxy-6-memylpyridin-3-yl)-(4-phenyl- 

piperazin- 1 -yDcarboxyimidamide 

Methyl N-(5-emyl-2-methoxy-6-methylpyridin-3-yl)-(4-phenyl- 
piperazin-l-yl)iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound 
30 yield : 72.2% 
m.p. : 178~180t 
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Example 112) 

N-Hydroxy -N ' -(5-ethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(2-methyltMophenyl)piperazin-l-yl]carboxyimidamide 
Methyl N-{5-e±yl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-methyl- 
5 thiophenyl)piperazin-l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 69.3% 
m.p. : 178- 179 1 
Example 113) 

10 N-Hydroxy-N' -(5-ethyl-2-methoxy-6-methylpyridin-3-yD- 
[4- (3,5-&methylphenyl)piperazin- l-yl]cartK)xyimidamide 
Methyl 

N-(5-ethyl-2-methoxy-6-memylpyridm-3-yl)-[4-(3,5-dimethyl- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
15 the example 96 to obtain the titled compound, 
yield : 64.7% 
m.p. : 155- 157 1 
Example 114) 

N-Hydroxy-N'-(5-emyl-2-memoxy-6-me±ylpyridm-3-yl)-t4-(3,5-di- 
20 fluoropheny Dpiperazin- 1 - yl]carboxy imidamide 

Methyl N-(5-ethyl-2-memoxy^-memylpyric^-3-yl)-[4-(3 t 5-difluoro- 

phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 

yield : 51.8% 
25 m.p. : 150-152t 

Example 115) 

N-Hydroxy-N'-(5-emyl-2-memoxy-6-methylpyridin-3-yi)-[4- 
(3,5-dcUon>phenyl)piperazm-l-yl]carboxyirnidamide 
Methyl N-(5-emyl-2-memoxy-6-memylpyridm-3-yl)-[4-(3,5-dchloro- 
30 phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound. 
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yield : 72.2% 
m.p. : 172-1741; 
Example 116) 

N-Hydroxy-N ' - C5-ethyl-2-methoxy-6-methylpyridin-3-yD- [4- 

5 ( 2-biphenyl)piperazin- 1 -yl]carboxyimidamide 

Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-biphenyl)- 
piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound- 
yield : 53.4% 

10 m.p. : 195-197T: 
Example 117) 

N-Hydroxy-N'-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4- 
(3 t 5-diiiitrc^henyl)piperazm-l-yl]car^^ 
Methyl N-(5-emyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3 t 5-dinitro- 
15 phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 44.3% 
m.p. : 193- 195 1 
Example 118) 
20 N-Hydraxy-N'-(5-metho^^ 

[4-(3,5-dimethoxyphenyl)pii)erazm-l-yl]carrx)xym 

Methyl N- (5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-cUniethoxyphenyl)pipei^n-l-yl]iiriinothiolate was reacted by the 
same way with the example 96 to obtain the titled compound 
25 yield : 61.6% 
iap. : 192~194t 
Example 119) 

N-Hydroxy-N'-(5-methoxyc^bonyl-2-me1iioxy-6-methylpyridin-3-yl)- 
[4-(35-dimethylphenyl)piperazin-l-yl]carboxyimidam 
30 Methyl N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-c^thylphenyl)riperazm-l-yl]iminothiolate was reacted by the 
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same way with the example 96 to obtain the titled compound, 
yield : 63.0% 
m.p. : 195~197t 
Example 120) 

5 N-Hydroxy-N'-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-dmuorophenyl)piperazin-i-yl]carboxyimidaniide 

Methyl 

N-(5-niethoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)-t4-(3 t 5- 
qlfluorophenyl)piperazm-l-yl]iminothiolate was reacted by the same 
10 way with the example 96 to obtain the titled compound, 
yield : 57.4% 
m.p. : 170- 172 1 
Example 121) 

N-Hy&oxy-N' -(5-methoxy(^^ 
15 [4-(2-methoxyphenyl)piperazin- l-yl]carboxyimidamide 

Methyl N-(5-memoxyt^bonyl-2-memoxy-6-methylpyridin-3-yl)- 

[4-(2-methoxyphenyl)piperazin-l-yl]iinmothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 65.1% 
20 m.p. : 176~178t 

Example 122) 

N-Hydroxy-N , -(5-met^oxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 

(4-phenylpipera2m-l-yl)c^boxyiinidainide 
Methyl N-(5-memoxy<^bonyh2-memoxy-6-methylpyridin-3-yl)- 
25 (4-phenylpirjerazin-l-yl)irninothiolate was reacted by the same way mti 
the example 96 to obtain the titled compound, 
yield : 69.5% 
m.p. : 194-196T: 
Example 123) 

30 N-Hydroxy-N'-(5-memoxycarbonyl-2-methoxy'6-methylpyridin-3-yl)- 
[4-(4-metliylphenyl)pipera2m-l-yl]carboxyiiddamide 
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Methyl N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
t4-(4-methylphenyl)piperazin-l-yl]iminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 73.2% 
5 m.p. : 190-192t 
Example 124) 

N-Hydroxy-N'-(5-methoxycarbonyl-2-methoxy-6-methylpyridine-3-yl)- 
[4-(3-chlorophenyl)piperazin-l-yl]carboxyiniidanude 
Methyl N-(5-memoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)- 
10 [4-(3-cMorophenyl)piperazm-l-yl]iminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound 
yield : 60.2% 
m.p. : 91-93TC 
Example 125) 

15 N-Hydroxy-N' -(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-dimethoxyphenyl)piperazin-l-yl]carboxyimidaniide 

To N-hydroxy-N > -(5-methoxycarbonyl-2-methoxy-6-methyl- 
pyridm-3-yl)-[(4-(3,5-o%iemoxyphenyl)piperazm-l-yl]carboxy^ 
(300mg, 0.65mmol) dissolved in tetrahydrofuran(20ml), lithium aluminium 

20 hydride(37mg, 0.98mmol) was added slowly and stirred at 20 1 for 1 
hours. Then, water(0.5ml) was added thereto to stop reaction. The 
resulting mixture was concentrated under the reduced pressure to 
remove the solvent, and extracted with methylene chloride with addition 
of water. The organic layer was dried with magnesium sulfate, and 

25 purified by column chromatography to obtain the titled compound, 
yield : 45.8% 
rap. : 185-187TC 
Example 126) 

N-Hydroxy-N'-(5-hydix>xymethyl-2-methoxy-6-methylpyr-idine-3-yl)- 
30 [4-(3,5-dmethylphenyl)piperazm^ 

Methyl N-(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 
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[4-(3p-dimethylphenyI)pipe^n-l-yl]iminothiolate was reacted by the 
same way with the example 125 to obtain the titled compound, 
yield : 47.3% 
iap. : 127- 129 1 
5 Example 127) 

N-Hydroxy-N ' - (5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-dfluorophenyl)piperazin-l-yl]carboxyiinidamide 

Methyl N-(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(3,5-cHfiuorophenyl)pipmzin-l-yl]iminothiolate was reacted by the 
10 same way with the example 125 to obtain the titled compound, 
yield : 42.3% 
m.p. : 179- 181 TC 
Example 128) 

N-Hycb-oxy-N'-(5-hyc^xymemyl-2-memoxy-6-memylpyridin-3-yl)- 
15 [4-(2-methoxyphenyl)piperazm-l-yl]carboxyiniid-amide 

Methyl N-(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 

[4-(2-methoxyphenyl)piperazm-l-yl]iir±iomiolate was reacted by the 

same way with the example 125 to obtain the titled compound. 

yield : 57.5% 
20 m.p. : 129- 131 1 

Example 129) 

N-Hydroxy-N'-(5-hyo>oxymethyl-2-methoxy-6-methylpyr-ia^ne-3-yl)- 
(4-phenylpipera2in-l-yl)caitK)xyirrudamide 
Methyl N- (5-hycjX)xymethyl-2-methoxy-6-methylpyridin-3-yl)- 
25 (4-phenylpir^razm-l-yl)iminothiolate was reacted by the same way with 
the example 125 to obtain the titled compound, 
yield : 61.6% 
m.p. : 167- 169 1 
Example 130) 

30 N-Hyc^oxy-N'-(5-hydroxymemyl-2-memoxy^-memylpyridin-3-yl)- 
[4-(4-me1iiylphenyl)piperazin-l-yl](^oxyimidamide 
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Methyl 

N-(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)-[4-(4-methylphe 
nyl)piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 125 to obtain the' titled compound. 
5 yield : 66.7% 
m.p. : 157~159t 
Example 131) 

N-Hydroxy-N'-C5-hyo^xymethyl-2-methoxy^-methylpyridin-3-yl)- 

[4-(3-cWorophenyl)piperazm-l-yl]carboxyimidamide 
10 Methyl N-(5-hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 

[4-(3-cWorophenyl)piperazm-l-yl]iininothiolate was reacted by the same 

way with the example 125 to obtain the titled compound. 

yield : 56.2% 

m.p. : 171- 173 1 
15 Example 132) 

N-Hydroxy-N'-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)- 

[4-(3^-diinethylphenyl)piperazin-l-yl]carboxyirnida^ 
Methyl 

N-(5-acetyl-2-niemoxy^-methylpyri(Hn-3-yl)-[4-(3,5-dimethyl- 
20 phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 35.1% 
m.p. : 174- 176 1 
Example 133) 

25 N-Hydroxy-N'-(5-acetyl-2-me1toxy-6-methylpyridin-3-yl)-[4-(3,5-di- 

methoxyphenyl)piperazin-l-yl]carboxyimidamide 
Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3,5-di- 

memoxyphenyl)pipemin-l-yl]iminothiolate was reacted by the same 

way with the example 96 to obtain the titled compound. 
30 yield : 32.4% 

m.p. : 143~145t: 
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Example 134) 

N-Hydroxy-N'-(5-acetyl-2-methoxy-6-methylpyridin-3-yD- 
(4-phenylpiperazin- l-yl)carboxyimidamide 
Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-(4-phenyl- 
5 piperazin-l-yl)iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 40.5% 
rap. : 169-170T: 
Example 135) 

10 N-Hydroxy-N'-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)- 

[4- (4-methylphenyl)piperazin- 1 -ylkarboxyimidamide 
Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(4-methyl- 

phenyDpiperazin-l-yUiminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 
15 yield : 55.2% 

m.p. : 164- 166 1 

Example 136) 

N-Hya>oxy-N'-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4- 
(3,5-difluorophenyl)piperazin- l-yl]carboxyinu\damide 
20 Methyl 

N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3,5-difluoro- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 33.2% 
25 itlp. : 184~185t 
Example 137) 

N-Hydroxy-N'-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4- 
(2-memylthiophenyl)piperazm-l-yl]carboxyimidamide 
Methyl N-(5-acetyl-2-met^oxy-6-memylpyridin-3-yl)-[4-(2-methyl- 
30 thiophenyl)piperazin-l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound. 
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yield : 39.8% 
m.p. : 178~179t 
Example 138) 

N-Hydroxy-N'-[5-(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]- 

5 [4-(3,5-dimethylphenyl)piperazin-l-yl]carboxyiinidaim 

To N-hydroxy-N , -(5-acetyl-2-methoxy-6-methylpyridin-3-yl)- 
[(4-(3,5-dimethylphenyl)pipera2in-l-yl]c^boxyinudariud (150mg, 
0.36mmol), ethanol(20ml) and then sodium borohydride(17mg, 0.45mmol) 
were added slowly. The resulting mixture was stirred at 20 TC for 4 

10 hours, concentrated under the reduced pressure to remove the solvent, 
and extracted with methylene chloride with addition of water. The 
organic layer was dried with magnesium sulfate and purified by column 
chromatography to obtain the titled compound, 
yield : 75.6% 

15 nxp. : 94~96T 
Example 139) 

N-Hydroxy-N'-[5-(l-hydroxyemyl)-2-memoxy-6-memylpyria^-3-yl]- 
[4-(3,5-c^moxyphenyl)piperazin-l-yl]carboxyirnidaniic^ 
Methyl N-[5-(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]-[4- 
20 (3,5-dimemoxyphenyl)piperazin-l-yl]inimotiiiolate was reacted by the 
same way with the example 138 to obtain the titled compound, 
yield : 65.6% 
m.p. : 123- 125 1 

Example 140) N-Hydrcocy-N'-[5-(l-hydroxyemyl)-2-memoxy-6-methyl- 
25 pyridin-3-yl]- (4-phenylpiperazin-l -yl)carboxyimidamide 

Methyl N-[5-(l-hyo^xyemyl)-2-methoxy-6-methylpyTidin-3-yl]- 
(4-phenylpiperazm-l-yl)iminothiolate was reacted by the same way with 
the example 138 to obtain the titled compound, 
yield : 72.3% 
30 nxp. : 154~155t 
Example 141) 
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N-Hydroxy-N'-[5-(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]- 
[4-(4-metliylphenyl)piperarin-l-yl]carboxyiinidaniide 

Methyl N-[5-Cl-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]- 
[4-(4-methylphenyl)piperazin-l-yl]iniinothiolate was reacted by the same 
5 way with the example 138 to obtain the titled compound, 
yield : 62.1% 
m.p. : 187~189t 
Example 142) 

N-Hydroxy-N'-B-(l-hyo^oxyethyl)-2-methoxy-6-methylpyridin-3-yl]- 
10 [4-(3,5-a^fluorophenyl)piperazin-l-yl]carboxyimidaiTiide 

Methyl N-[5-(l-hyoYoxyethyl)-2-methoxy-6-memylpyridin-3-yl]- 

[4-(3,5-o^uorophenyl)pipera2in-l-yl]iniinothiolate was reacted by the 

same way with the example 138 to obtain the titled compound. 

yield : 63.8% 
15 rap. : 156- 157 1 

Example 143) 

N-Hydroxy-N'-[5-(l-hyoYoxyemyl)-2-memoxy-6-methylpyridin-3-yl]^ 

[4-(2-metiiyltrriophenyl)pir^^ 
Methyl N -[5- (1 -hydroxy ethyl) -2- methoxy-6-methy lpyridin-3-yl]- 
20 [4-(2-methylthiophenyl)^ was reacted by the 

same way with the example 138 to obtain the titled compound, 
yield : 70.2% 
m.p. : 162-1631C 
Example 144) 
25 N-Hydroxy-N'-[5-(l-hydroxyirmn^ 
py ri&n-3-ylH4-(3 t 5-dimet^ 

Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4- 
(3,5-dimemylphenyl)piperazin-l-yl]iminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound. 
30 yield : 23.2% 
Example 145) 
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N-Hydroxy-N' -[5- ( 1-hydroxy^ 

y I] - [4 - (3 t 5-dimethoxyphenyl)piperazin- l-yl]carboxyimidamide 

Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-C3,5- 
dimethoxyphenyl)piperazin-l-yl]iminothiolate was reacted by the same 
5 way with the example 96 to obtain the titled compound, 
yield : 35.6% 
Example 146) 

N~Hydroxy~N'-[5-(l-hydroxyini^ 
yl]-[4- (3,5-difluoropheny l)piperazin-l-yl]carboxyimidamide 
10 Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3,5- 

difluoropheByl)piperazin-l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 33.3% 
Example 147) 

15 N-Hydroxy-N / -[5-(l-hyo^xyinimoethyl)-2-memoxy-6-methylpyri 

ylH4-(2-mefoyltmophenyl)pipe^ 

Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-methyl- 
tMc^enyl)piperazin-l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound. 
20 yield : 30.2% 
Example 148) 

N-Hydroxy-N ' - [5- ( 1-hydroxyiir^^ 
yl]-[4-(3,5-cUnitrophenyl)pirjerazm-l-yl]carboxyiirudaim 
Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3 t 5- 
25 dnitn>phenyl)piperazin-l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound 
yield : 29.5% 
Example 149) 

N-Hydroxy-N'-[5-(l-hydroxyiminoemyl)-2-methoxy-6-me-thylpyri 
30 -yl]-[4-(4-methylphenyi)piperazin-l-yl]OTboxyiniio^de 

Methyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)-[4-(4- 
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methylphenyl)piperazin-l-yl]iniinothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 25.0% 
Example 150) 

5 N-Hydn)xy-N'-[5-(l-aminoethyl)-2-memoxy-6-memylpyridm-3-yl]-[4- 

(3,5-dmietJiylphenyl)piperazm-l-yl]carboxymiidainide 
Methyl N-[5-(l-aminoethyl)-2-methoxy-6-methylpyridin-3-yl]- 

[4-(3,5-dimethylphenyl)piperazin-l-yl]iminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound 
10 yield : 45.6% 

Example 151) 

N-Hydroxy-N'-[5-(l-arrunoethyl)~2-meto 
[4-(3,5-dimemoxyphenyl)piperazm-l-yl]<^boxymiidarrjide 
Methyl N-[5-(l-aniinoethyl)-2-methoxy-6-methylpyridin-3-yl]- 
15 [4-(3,5-otoethoxyphenyl)pir^razin-l-yl]iirunothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 42.2% 
Example 152) 

N-Hydroxy-N'-[5-(l-ammoethyl)-2-methoxy-6-methylpyridin-3-yl3- 
20 [4-(3,5-difluorophenyl)piperazin-l-yl]carboxyirrndam^ 

Methyl N-[5-(l-aniinc)ethyl)-2-methoxy-6-rnethylpyridin-3-yl]- 

t4-(3,5-difluorophenyl)piperazin-l-yl]irninothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 53.1% 
25 Example 153) 

N-HyQYoxy-N'-[5-(l-arrimoefeyl)-2-methoxy-6-memylpyridin-3-yl]- 

[4-(2-methyltliiophenyl)piperazin-l-yl]carboxyiniidairiidfi 
Methyl N- [5- (l-arninc«thyl)-2-metlioxy-6-memylpyridin-3-yl]- 

[4-(2-inethyltmophenyl)pir^ra2in-l-yl]iminothioh was reacted by the 
30 same way with the example 96 to obtain the titled compound. 

yield : 44.7% 
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Example 154) 

N-Hydroxy-N ' -[5- (l-aminoethyD-2-meto^ 
[4-(3,5-dtoitropheny1)pipera^ 
Methyl 

5 N-[5~(l-aminoethyl)-2-methoxy-6-methylpyridin-3-yl]-[4-(3,5- 

dimtrophenyl)pperazin-l-yl]iminothiolate was reacted by the same way 

with the example 96 to obtain the titled compound. 

yield : 52.1% 

Example 155) 
10 N-Hydroxy-N'-[5-(l-aniino^ 

[4-(3,5-chlorophenyl)piperazin-l-yl](^boxyinidaniide 
Methyl N-[5-(l-aminoethyl)-2-methoxy-6-metiiylpyridin-3-yl]-[4- 

(3,5-cWorophenyl)piperazm-l-yl]iniinothiolate was reacted by the same 

way with the example 96 to obtain the titled compound. 
15 yield : 47.6% 

Example 156) 

N-Hydroxy-N'-(6-ethyi-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 
[4- (4-methylphenyl)piperazin- 1 -yljcarboxyimidamide 
Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 
20 [4-(4-memylphenyl)pipei^-l-yl]iminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 71.2% 
m.p. : 176-1781C 
Example 157) 

25 N-Hyc^xy-N'-(6-ethyl-5-methoxy(^bonyl-2-methoxypyridin-3-yl)-[4- 

(2-emylphenyl)pipera2in-l-yl]carboxyimidamide 
Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)-[4-(2- 

emylphenyl)pipei^in-l-yl]iniinothiolate was reacted by the same way 

with the example 96 to obtain the titled compound. 
30 yield : 65.0% 

sap. : 182- 184 1 
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Example 158) 

N-Hydroxy-N'-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 
[4-(3,5-dimethylphenyl)pipera2in-l-yl]carboxyimidamide 
Methyl N-(6-ethyl-5-methoxycarbonyl-2-inethoxypyridin-3-yl)- 
5 [4-(3,5-dimethylphenyl)piperazin-l-yl]iminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 59.1% 
m.p. : 152- 155 1 
Example 159) , 

10 N-Hydroxy-N'-(6-ethyl-5-memoxy<^bonyl-2-methoxypyridin-3-yl)-[4- 
(3,5-dimethoxyphenyl)piperazin-l-yl]carboxyimidamide 
Methyl 

N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)-[4-(3 ) 5- 
dimethoxyphenyl)piperazin-l-yl]iniinothiolate was reacted by the same 
15 way with the example 96 to obtain the titled compound, 
yield : 55.6% 
m.p. : 156- 157 1 
Example 160) 

N-Hydroxy-N'-(6-emyl-5-memoxycarbonyl-2-methoxypyridin-3-yl)-[4- 
20 (3,5-dichlorophenyl)piperazin- 1 -yl](^boxyimidamide 

Methyl N-(6-etiyl-5-memoxy(^onyl-2-memoxypyridin-3-yl)-[4- 
(3,5-dchlorophenyl)piperazm-l-yl]iminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 54.4% 
25 m.p. : 158- 160 1 
Example 161) 

N-Hydroxy-N'-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)-[4- 
(2-memyltmcphenyl)piperazin-l-yl]carboxyimidaniide 
Methyl N-(6-emyl-5-memoxy(^rDonyl-2-methoxypyridin-3-yl)-[4- 
30 (2-methyltmophenyl)piperazin-l-yl]inimothiolate was reacted by the 
same way with the example 96 to obtain the titled compound. 
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yield : 50.1% 
iap. : 168~170t 
Example 162) 

N-Hydroxy-N'-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)-[4- 
5 (3,5-die±ylisophthalate- l-yl)piperazin- 1 -yl]carboxyimidamide 

Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- [4- 

(3,5-diethyUsophthal-l-yl)piperazin-l-yl]iminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 57.3% 
10 m.p. : 101- 103 1 

Example 163) 

N-HyoYoxy-N'-(6-etiiyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)-[4- 
(3,5-difluorophenyl)piperazh-l-yl]carboxyinud-amide 
Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 
15 [4-(3,5-dmuoropheiiyi)piperazin-l-yl]iminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 45.0% 
m.p. : 143- 145 1 
Example 164) 

20 N-Hydroxy-N' -(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)- 

[4-(4-methylphenyl)piperazin-l-yl]carboxyimidamide 
Methyl N-(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)-[4- 

(4-methylphenyl)piperazin-l-yl]iniinothiolate was reacted by the same 

way with the example 125 to obtain the titled compound. 
25 yield : 66.6% 

m.p. : 170- 172 1 

Example 165) 

N-Hydroxy-N'-(6-ethyl-5-hyckoxymethyl-2-methoxypyridin-3-yD- 
[4-(2-ethylphenyl)piperazm-l-yl]carboxyinudarrude 
30 Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-ethyl- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
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the example 125 to obtain the titled compound, 
yield : 60.4% 
m.p. : 185- 187 1 
Example 166) 

5 N-Hydroxy-N'-(6-ethyl-5-hyoYoxymethyl-2-methoxypyridin-3-yl)- 
[4- (3,5-dimethylphenyl)piperazin- 1 -yljcarboxyimidamide 

Methyl N-(6-ethyl-5-hydroxymethy l-2-methoxypyridin-3-yl) - 
t4-(3,5-dimethyiphenyl)piperazin-l-yl]iniinothiolate was reacted by the 
same way with the example 125 to obtain the titled compound. 
10 yield : 65.1% 
m.p. : 75-77t 
Example 167) 

N-Hydroxy-N' - (6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)- 
[4- (35-dimethoxyphenyl)piperazin- l-yl]carboxyimidamide 

15 Methyl N-(6-emyl-5-hydroxyrae1hyl-2-methoxypyridin-3-yl)-[4-(3 t 5- 
dimethoxyphenyl)piperazin-l-yl]iminothiolate was reacted by the same 
way with the example 125 to obtain the titled compound, 
yield : 61.2% 
rap. : 67-69t 

20 Example 168) 

N-Hydroxy-N ' - (6-emyl-5-hydroxymethyl-2-methoxypyridin-3-yl)- [4-(3 T 
5-dichlorophenyl)piperazin-l -yllcarboxyimidamide 

Methyl N-(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)-[4-(3 t 5- 
alchloiX)phenyl)riperazin-l-yl]inninothiolate was reacted by the same way 
25 with the example 125 to obtain the titled compound, 
yield : 70.1% 
mp. : 75^77t 
Example 169) 

N-Hyaroxy-N'-(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)- 
30 [4- (2-methylthiophenyl )piperazin - l-yl]c^iiix)xyimidamide 

Methyl N-(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)-[4-(2- 
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methylthiophenyl)pipei^n-l-yl]iniinothiolate was reacted by the same 
way with the example 125 to obtain the titled compound, 
yield : 67.2% 
m.p. : 163~165t 
5 Example 170) 

N-Hydroxy-N'-(6-ethyh5-hydroxymetiiyl-2-metJioxypyridin-3-yl)-{4- 
[3,5-bis(hydroxymethyl)phenyl]pipera^ 

Methyl N-(6-ethyl-5-hydroxymethyl-2-inethoxypyridin-3-yl)-(4-[3,5- 
bis(hydroxymethyl)phenyl]pipera2in-l-yl}iminothiolate was reacted by the 
10 same way with the example 125 to obtain the titled compound 
yield : 59.4% 
Example 171) 

N-Hy<±x»xy-N'-(6-ethyl-5-hydn)xymethyl-2-methoxypyridin-3-yl)-[4- 

(3 t 5-difluorophenyl)piperazh-l-yi]c^^ 
15 Methyl N-(6-ethyl-5-hydroxymethyl-2-methoxypyridin-3-yl)-[4-(35- 

difluorophenyl)piperazm-l-yl]iminothiolate was reacted by the same way 

with the example 125 to obtain the titled compound. 

yield : 48.7% 

m.p. : 68-70TC 
20 Example 172) 

N-HyoYoxy-N'-C2-methoxyquinolm-3-yl)-[4-(3,5-dimethoxyphenyl)- 

piperazin- 1 -yl]carboxyirnidamide 
Methyl N-(2-methoxyquinolm-3-yl)-[4-(3 t 5-dimethoxyphenyl)- 

piperazin-l-yl]iminothiolate was reacted by the same way with the 
25 example 96 to obtain the titled compound. 

yield : 41.0% 

rap. : 215-217t 

Example 173) 

N -Hydroxy -N ' - (2-methoxyquinolin-3-yl) - [4-(3,5-dirnethylphenyl)- 
30 piperazm-l-yl](^boxyimidamide 

Methyl N-(2-methoxyquinolin-3-yl)-[4-(3,5-dimethylphenyl)- 
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piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 44.2% 
m.p. : 182~184t 
5 Example 174) 

N-Hyo^xy-N'-(2-methoxyquinoUn-3-yl)-[4-(3,5-difluoro-phenyl)- 

piperazin-1 -yflcarboxyimidarnide 

Methyl N-(2-methoxyquinolin-3-yl)-[4-(3,5-difluorophenyi)- 
piperazin-l-yl]iminothiolate was reacted by the same way with the 
10 example 96 to obtain the titled compound, 
yield : 38.1% 
m.p. : 163 ~ 165 t 
Example 175) 

N-Hydroxy-N' -(2-methoxyquinolin-3-yl)-[4- (2-methoxyphenyl)- 
15 piperazin-l-yl]carboxyimidamide 

Methyl N- C2-methoxyquinolin-3-yl)-[4-(2-methoxyphenyl)- 

piperazin-l-yl]iminothioiate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 43.2% 
20 m.p. : 210-2121C 

Example 176) 

N-Hydroxy-N'-(2-methoxyquinolin-3-yl)-[4-(3-chlorophenyl)~ 
pipemm-l-yllcarboxyirddamide 
Methyl 

25 N-(2-methoxyqumolm-3-yl)-[4-(3-chlorophenyl)piperazin-l -yl]- 

iminothiolate was reacted by the same way with the example 96 to 

obtain the titled compound. 

yield : 45.2% 
.xn.p. : 162- 164 1 
30 Example 177) 

N-Hya^xy-N'"(4,5-dimethyl-2-methoxyphenyl-l-yl)-(4-phenyl- 
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piperazin- 1 -yDcarboxyimidamide 

Methyl N-(45-dimethyl-2-methoxyphenyl-l-yl)-(4-phenylpiperazin-l- 
yDiminothiolate was reacted by the same way with the example 96 to 
obtain the titled compound. 
5 yield : 62.7% 
mp. : 160~162t 
Example 178) 

N-Hydroxy-N'-(4^-dimethyl-2-methoxyphenyl-l-yl)-[4-(4-methyl- 

phenyDpiperazin- l-yl]carboxyimidamide 
10 Methyl N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(4-methylphenyl)- 
piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 60.1% 
m.p. : 181- 183 1 

15 Example 179) 

N-Hydroxy-N'-(4 t 5-dimethyl-2-methoxyphenyl-l-yl)-[4-(2-ethyl- 

phenyl)piperazin-l-yl]carboxyiiddamide 

Methyl N-(4,5-dimethyl-2-methoxypheny]-l-yl)-[4-(2-ethylphenyl)- 
pipei^in-l-yl]iminothiolate was reacted by the same way with the 
20 example 96 to obtain the titled compound, 
yield : 65.4% 
m.p. : 194~196t 

Example 180) N-Hydroxy-N ' - (4,5-dimethyl-2-methoxyphenyl- 1 -yl )- [4- 
(3 I 5-dimethylphenyl)piperazm-l-yl]ca^boxyimia^mide 

25 Methyl 

N-(4,5-dimethyl-2-metooxyi>hen^ 

piperazin-l-yl]irninothiolate was reacted by the same way with the 
example 96 to obtain the titled compound 
yield : 64.1% 
30 iap. : 184- 186 "C 

Example 181) N-Hyo^xy-N'-(4 t 5-dimethyl-2-methoxyphenyl-l-y0-[4- 
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(3,5-dimeftoxyphenyl)pipe^ 
Methyl N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(3 1 5-dimethoxy- 

phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 

5 yield : 655% 

m.p. : 189- 191 T) 

Example 182) N-Hydroxy-N'-(4 f 5-dimethyl-2-methoxyphenyl-l-yl)-[4- 
(3,5-difluorophenyl)piperazin-l-yl]carboxyiniidamide 
Methyl N-(4,5-otaethyl-2-methoxyphenyl-l-yl)-[4-(3,5-difluoro- 
10 phenyD-piperazin-l-yUiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 60.0% 
m.p. : 179- 181 1: 
Example 183) 

15 N-Hydroxy-N'-(4^-dimethyl-2-memoxyphenyl-l-yl)-[4-(3-cWoro- 

phenyl)piperazm-l-yl]carboxyiniidamide 

Methyl N-(4 ( 5-olmethyh2-memoxyphenyl-l-yl)-[4-(3-(^()rophenyl)- 
piperazin-l-yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound. 
20 yield : 58.7% 
m.p. : 174~176t 
Example 184) 

N-Hydiw-N ' - (4,5-dme^ 

phenyl)piperazin-l-yl]carboxyiinidamide 
25 Methyl N-(4^dimethyl-2-meth(»cyph^ 

piperazin-l-yl]iminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 61.2% 

iap. : 178~180t 
30 Example 185) 

N-Hydroxy-N ' -(4 t 5-dimethyl-2-methoxyphenyl- 1 -yl) - [4-(2-methyl- 
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1^ophenyl)piperazin-l-yl]carboxyiinidamid€ 

Methyl N-(4,5-dimethyl-2-methoxyphenyl- 1 -yl)-[4- (2-methylthio- 
phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the ex-ample 96 to obtain the titled compound. 
5 yield : 60.5% 
m.p. : 194-1961C 

Example 186) N-Methoxy-N'-(5 t 6-dimethyl-2-methoxypyridin-3-yl)-(4- 
phenylpiperazm-l-yl)carboxyimidamide 
To N-hyo^oxy-N x -(5,6-dimethyl-2-metlioxypyridin--3-yl)-(4-phenyl- 

10 piperazin-l-yl)carboxyimidamide (0.5g, L41mmol) dissolved in 

dimethylformamide (15ml), sodium hydride(60%, 57.8mg, L45mmol) and 
methyl iodide (0,20b, 1.41mmol) were added and stirred for 4 hours and 
then water(20ml) was added thereto to stop reaction. The resulting 
mixture was extracted with ethylether. The organic layer was 

15 concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound 
yield : 89.1% 
Example 187) 

N-Methoxy-N ' - (5,6-dimemyl-2-methoxypyridin-3-yl)- [4- (4-methyl- 
20 phenyl)pipei^m-l-yl]carboxyinTidamide 
N-Hydroxy-N ' -(5,6-dime^^ 

phenyl)piperazm-l-yl]carboxyimidamide was reacted by the same way 

with the example 186 to obtain the titled compound. 

yield : 92.2% 
25 Example 188) 

N-Methoxy-N'-(5,6-dtoemyl-2-me 

phenyDpiperazin- 1 -yl]caiboxyiinidamide 
N-Hydroxy-N , ~(5,6-dimethyl-2-methoxypyridin-3-yl)-[4*(3 > 5- 

dmiethylphenyl)pir^razm-l-yl]carboxyirddamide was reacted by the 

30 same way with the example 186 to obtain the titled compound 

yield : 90,0% 
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Example 189) 

N-Methoxy-N ' -(5,6-dimethyl-2-methoxypyridin-3- yl) -[4- (3,5-di- 
methoxyphenyl)pipei^n-l-yl]carboxyimidamide 
N-Hydroxy-N'-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-(3,5-di- 
5 methoxyphenyl)piperazin-l-yl]carboxyimidamide was reacted by the 
same way with the example 186 to obtain the titled compound, 
yield : 92.2% 
Example 190) 

N-Methoxy-N ' - (5 t 6-dimethyl-2-methoxypyridin-3-yl)-[4- (3,5-difluoro- 

10 phenyl)piperazin-l-yl]carboxyimidamide 

N-Hydroxy-NM5,6-cUmewyl-2-memoxypyri^^ 

phenyl)piperazin-l-yl]carboxyiniio^mide was reacted by the same way 

with the example 186 to obtain the titled compound. 

yield : 85.2% 

15 Example 191) 

N-Methoxy-N , -(5,6-toemyl-2-methoxypyridin-3-yl)-[4-C2-methyl- 

thiophenyl)piperazm-l-yl]carboxyimidamide 

N-Hydroxy-N'-(5,6-dimemyl-2-methoxypyridm-3-yl)-[4-(2-methy^ 
tmophenyl)piperazin-l-yl]carboxyunidaniid was reacted by the same 
20 way with the example 186 to obtain the titled compound, 
yield : 89.2% 
Example 192) 

N-Methoxy-N'-(5,6-dimemyl-2-memoxypyridn-3-yl)-[4-C3,5-dim 

phenyl)piperazin-l-yl]carboxyimidamide 
25 N-Hydroxy-N'-(5,6-dimetoyl-2-metooxy^ 

phenyDpiperazin-l-yllcarboxyimidamide was reacted by the same way 

with the example 186 to obtain the titled compound. 

yield : 79.5% 

Example 193) 
30 N-Metooxy-N'-(5-emyl-6-mefoyl-2-m^ 

chlorophenyl)pipei^n-l-yl]carboxyimidamide 
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N-Hydroxy-N'-(5-ethyl-6-methyl-2-methoxypyridin-3-yl)-[4-(3,5- 
dich]orophenyl)piperazin-l-yl]carboxyiinidamide was reacted by the same 
way with the example 186 to obtain the titled compound, 
yield : 84.2% 
5 m.p. : 163- 165 1 
Example 194) 

N-Methoxy-N'-(6-ethyl-5-memoxycarbonyl-2-methoxypyridin-3-yl)- 
[4- (3,5-difluorophenyl)piperazin- 1 -yl]carboxyimid-amide 
N-Hydroxy-N'-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 
10 [4-(3,5-cUfluorophenyl)piperazin-l-yl]carboxyimidamide was reacted by 
the same way with the example. 186 to obtain the titled compound, 
yield : 91.3% 
Example 195) 

N-Methoxy-N'-(6-etfayl-^ 

15 [4-(3 f 5-diethylisophthal-l-yl)pirj^^ 

N-HyoVoxy-N'-(6-emyl-5-methoxycarbonyl-2-memoxypyridin-3-yl)- 

[4-(3,5-&ethylisophtr^-l-ylfa was 
reacted by the same way with the example 186 to obtain the titled 
compound 
20 yield : 94.0% 
Example 196) 

N-Metooxy-N'-(6-etoyl-5-hydrox^ 
[3,5-bis(hycVoxymemyl)phenyl-l-yl]piperazin-l-yl}carboxym 
N-methoxy-N'-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin-3-yl)- 

25 [4-(3,5-&ethyusophthal-l-yl)pir^^ was 
reacted by the same way with the example 186 to obtain the titled 
compound 
yield : 68.0% 
Example 197) 

30 N-Methoxy-N'-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(4-methyl- 
phenyDpiperazin- l-yl]carboxyimidamide 
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N-Hydroxy-N'-(4 ( 5-dimethyl-2-methoxyphenyl-l-yl)-[4-(4-methyl- 
phenyl)pipera2in-l-yl]carboxyimidamide was reacted by the same way 
with the example 186 to obtain the titled compound, 
yield : 86.7% 

5 Example 198) N-Mefooxy-N'-(4,5~dimethyl-2-me 
[4-(3,5-dimethylphenyl)piperazm^^ 
N-Hyo¥oxy-N'-(4^-oUmethyl-2-niethoxyphenyl-l-yl)-[4-(3,5-di- 

memylphenyl)pip€razh-l-yl]carboxyinidaniide was reacted by the same 
way with the example 186 to obtain the titled compound. 
10 yield : 87.0% 

Example 199) Methyl 

N- (5,6-dimethyl-2-methoxypyridin-3-yl)- (4-phenylpiperazin- 1-yD- 

iminothiolate 
To H(5,6-cHmethyl-2-memaxypyridm-3-yl^ 

15 piperazine (0.5g, 1.40mmol) dissolved in dmiemylfonnamide(15ml), 
sodium hydride (60%, 56.1mg, 1.40mmol) and methyl iodide (0.20g, 
1.41mmol) were added. The resulting mixture was stirred for 2 hours 
and then water(20ml) was added thereto to stop reaction. The resulting 
mixture was purified by column chromatography to obtain the titled 

20 compound 
yield : 92.4% 
Example 200) Methyl 

N-(5,6-toethyl-2-memoxypyridin-3-yl)-[4--(4-et-hylphenyl)- 
piperazin-1 -yl]iminothiolate 
25 i-[(5,6-Dimethyl-2-methoxypyri^^ 

methylphenyDpiperazine was reacted by the same way with the example 
199 to obtain the titled compound, 
yield : 95.2% 

Example 201) Methyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-(4-n- 
30 butylphenyl)piperazm-l-yl]iminothiolate 
H(5,6-Dimetiiyl-2-metooxypy^^ 
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butylphenyOpiperazine was reacted by the same way with the example 

199 to obtain the titled compound. 

yield : 93.4% 

Example 202) Methyl 
5 N-(5,6-tfmethyl-2-memoxypyr^ 

piperazin- l-yl]iminothiolate 
H(5,6-Dimefoyl-2-memoxypyri^ 

methylphenyDpiperazine was reacted by the same way with the example 

199 to obtain the titled compound. 
10 yield : 97.2% 

Example 203) Methyl 

N-(5 t 6-cUmethyl-2-memoxypyridin-3-yl)-[4-(2-methoxyphenyl)- 

piperazin-1 -yl]iminothiolate 
l-[(5,6-Dmiethyl-2-memoxypyr^ 
15 methoxyphenyDpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 97.4% 

Example 204) Methyl 

N-(5.6-cUmethyl-2-methoxypy^ 
20 piperazm-l-yl]iminothiolate 

l-[(5,6-Dimethyl-2-memox^ 

dimethoxyphenyDpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound 

yield : 95.2% 

25 Example 205) Methyl 

N-(5,6-dimethyl-2-memoxypyricUn-3-yl)-[4-C3,5-al 

piperazin- 1 -yllirninothiolate 

l-[(5,6-Dinrethyl-2-metooxypy^^ 

difluorophenyl)piperazine was reacted by the same way with the 

30 example 199 to obtain the titled compound. 

yield : 90.1% 
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Example 206) Methyl 

N-(5,6-dimethyl-2-methoxypyridin-3-yl)-H-(3,5-di-chlorophenyl^ 

piperazin- l-yl]iminothiolate 
l-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminothiocarte 
5 chlorophenyDpiperazine was reacted by the same way with the example 
199 to obtain the titled compound, 
yield : 92.5% 
Example 207) Methyl 

N-(5,6-dimethyl-2-methoxypyridin-3-yl)-[4-C3-bromophenyl)- 

10 piperazin-l-yl]iminothiolate 

H(5,6-Dimethyl-2-methoxypyrid^ 

brampphenyBpiperaane was reacted by the same way with the example 

199 to obtain the titled compound 

yield : 89.5% 
15 Example 208) Methyl 

N-(5,6-dmiethyl-2-memoxypyri^ 

piperazin- 1 -ylliminothiolate 
H(5,6-Dimethyl-2-methoxypyri^ 

dintophenyDpiperazine was reacted by the same way with the example 
20 199 to obtain the titled compound. 

yield : 92.9% 

Example 209) Methyl 

N-(5,6-dimemyl-2-memoxypyrito-3-yl)-t4-(3,5-di-ethyli 
piperazin- l-yl]iminothiolate 
25 H(5,6-Dimemyl-2-methoxypyri^ 

diethyHsophtlial-l-yl)riperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 92.9% 

Example 210) Methyl N-(5-ethyh2-methoxy-6-methylpyridin-3-yl)-C4- 
30 phenyl)pipei^n-l-yl]iminothiolate 

l-[(5-Ethyl-2-memoxy-6-memylpy^ 
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phenylpiperazine was reacted by the same way with the example 199 to 

obtain the titled compound, 
yield : 92.2% 

Example 211) Methyl N-(5-ethyh2-methoxy-6-methylpyridin-3-yl)-[4- 
5 (2-memoxyphenyl)piperazin-l-yl]iminothiolate 

l-[(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)animothiocarbonyl]-4- 

(2-methoxyphenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 87.2% 
10 Example 212) Methyl 

N-(5-ethyl-2-methoxy-6-memylpyridin-3-yl)-[4-(3,5-ctoethoxyphenyl)- 

piperazin- 1 -ylliminothiolate 
l-[(5-Ethyl-2-metiioxy-6-memylpyrid^-3-yl)arruno1Jiiocartw 

(3 t 5-dimethoxyphenyl)piperazine was reacted by the same way with the 

15 example 199 to obtain the titled compound. 

yield : 92.4% 

Example 213) Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4- 

(2-ethylphenyl)piperazin-l -yl]irninothiolate 
l-[(5-Ethyl-2-methoxy^-memylpyridin-3-yl)ammothiocarbonyl]-4- 

20 (2-ethylphenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 93.6% 

Example 214) Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)- 

[4-(3,5-o^11iylphenyl)piperazm-l-yl]iminothiolate 
25 l-[(5-Emyl-2-methoxy-6-metliylpyridin-3-yl)aminothiocarbonyl]-4- 

(3 f 5-dimethylphenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 96.2% 

Example 215) Methyl 
30 N-(5-ethyl-2-memoxy-6-me*ylp>ria^n-3-yl)-[4-C3,5-difluorophenyl)- 

piperazin- 1 -ylliminothiolate 
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l-[(5-Ethyl-2-melJioxy-6-methylp3nidin-3-yl)aminothiocarbonyl]-4- 

(3,5-difluorophenyDpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 92.5% 

5 Example 216) Methyl 

N-C5-ethyl-2-methoxy-6-methylpyridm-3-yl)-[4-(35-o^chlorophenyl)- 

piperazin- l-yl]iminothiolate 
l-[C5-Ethyl-2-methoxy-6-methylpyrio^n-3-yl)aininothiocarbonyl]-4- 

(3 t 5-dichlorophenyl)piperazine was reacted by the same way with the 

10 example 199 to obtain the titled compound 

yield : 93.2% 

Example 217) Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)-[4- 
(2-phenylphenyl)piperazm-l-yl]iminothiolate 
L-[(5-Ethyl-2-metho^ 
15 (2-phenylphenyl)pipera2ine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 91.4% 
Example 218) Methyl 

N-(5-emyl-2-memoxy-6-memylpyridin-3-yl)-[4-(3^-dim^ophenyl)- 

20 piperazin- 1 -yl] iminothioiate 

i-[(5-Emyl-2-memoxy-6-memylpyridin-3-yl)ammothiocarbonyl]-4- 

(3 p 5-dinitrophenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 94.2% 

25 Example 219) Methyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4-(2-memylmiophenyl)pipera2m-l-yl]iirunotliiolate 
l-[(5-Emyl-2-memoxy-6-memylpyridin-3-yl)arnmothiocarbonyl]-^ 

(2-methylthiophenyl)piperazine was reacted by the same way with the 
example 199 to obtain the titled compound. 
30 yield : 90.5% 

Example 220) Methyl 
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N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)-[4-(3,5- 

dimethoxyphenyl)piperazin- l-yl]iminothiolate 

l-[(5-Met^oxycarbonyl-2-methoxy^-methylpyridin-3-yl)amino- 
thiocarbonyl]-4-(3,5-dimethoxyphenyl)piperazine was reacted by the 
5 same way with the example 199 to obtain the titled compound, 
yield : 93.2% 
Example 221) Methyl 

N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yi)-[4-(3^- 

dimethylphenyDpiperazin- l-yl]iminothiolate 
10 l-[(5-Methoxyc^bonyl-2-me1hoxy-6-methylpyrio^-3-yl)ainino- 

t^<x:arbonyl]-4-(3 f 5-diinethylphenyl)pipera2ine was reacted by the same 

way with the example 199 to obtain the titled compound. 

yield : 92.9% 

Example 222) Methyl 
15 N-(5-metoxycarbonyl-2~methoxy-6-methylpyridin-3-yl)-[4-(3,5- 

difluorophenyl)piperazm-l-yl]iminothiolate 

l-[(5-Methoxycaibonyl-2-metooxy-6^ 
carbonyl]-4-(3,5-difluorophenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound. 
20 yield : 88.5% 

Example 223) Methyl 

N-(5-methoxycarbonyl-2-memoxy-6-methylpyridin-3-yl)-[4-(2-- 
memoxyphenyl)pipei^m-l-yl]iininothiolate 
l-[(5-Methoxycarbonyl-2-niethoxy- 
25 carbonyl]-4-(2-methoxyphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 90.2% 
Example 224) Methyl 

N-(5-methoxycarbonyl-2-memoxy-6-memylpyridin-3-yl)-(4-phenyl- 

30 piperazm-l-yl)iminothiolate 

l-[(5-Methoxycarbonyl-2-methoxy-6-memylpyridin-3-yl)aminothio- 
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carbonyl]-4-phenylpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 93.5% 
Example 225) Methyl 
5 N-(5-mefooxycarbonyl-2-methoxy^ 
phenyDpiperazin- 1 -yljiminothiolate 
l~[(5-Methoxycarbonyl-2-memoxy-6-methylpyriom-3-yl)arninothi- 

ocarbonyl]-4-(4-methylphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the tided compound. 
10 yield : 97.5% 

Example 226) Methyl 

N-(5-methoxycarbonyl-2-methoxy-6-methylpyridin-3-yl)-[4-(2-chloro- 

phenyl)piperazin-l -yl]iminothiolate 
l-[(5-Memoxycarbonyl-2-memoxy-6-methylpyridin-3-yl)arninothio- 

15 carbonyl]-4-(2-chlorophenyl)piperazine was reacted by the same way 

with the example 199 to obtain the titled compound. 

yield : 95.5% 

Example 227) Methyl N-(2-methoxy-5-methylcarbonyl-6-methyl- 
pyridin- 3-yl)-[4-(3 t 5-dimethylphenyl)piperazm-l-yl]iminomiolate 
20 l-[(5-Methoxycarbonyl-2-memoxy-6-memylpyrito-3-yl)aniinothio- 
carbonyl]-4-(3,5-dimethylphenyl)pinerazirie was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 96.2% 

Example 228) Methyl N-(2-methoxy-5-methylcarbonyl-6-methylpyridin- 
25 3-yl)-[4-(3 t 5-dmiemoxyphenyl)piperazin-l-yl]iminothiolate 

l-[(5-Methoxycarbonyl-2-memoxy-6-methylpyridin-3-yl)aminothio- 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 95.4% 

30 Example 229) Methyl N-(2-methoxy-5-methylcarbonyl-6-methylpyridin- 
3-yl)-(4-phenylpiper^n-l-yl)iminothiolate 
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l-[(5-Methoxycarbonyl-2-metto 
carbonyl]-4-phenylpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 90.1% 

5 Example 230) Methyl N-(2-methoxy-5-methylcarbonyl-6-methylpyridin- 

3- y l)-[4-(4-methylphenyl)piperazin-l-yl]immothiolate 
l-[(5-Methoxyc^bonyl-2-meth^^ 

carbonyl]-4-(4-methylphenyl)piperazine was reacted by the same way 

with the example 199 to obtain the titled compound. 
10 yield : 92.2% 

Example 231) Methyl N-(2-methoxy-5-methylcarbonyl-6-methylpyridin- 
3-yl)-[4-(3,5-cUfluorophenyl)pir^a2in-l-yl]iminothiolate 

l-[(5-Metoxycarbonyl-2-metooxy-6^ 
carbonyl]-4-(3,5-difluorophenyl)piperazine was reacted by the same way 
15 with the example 199 to obtain the titled compound 
yield : 93.1% 

Example 232) Methyl N-(2-methoxy-5-methylcarbonyh6-methylpyTidin- 

3-yl)-[4-(2-methylthioph^ 
l-[(5-Methoxy(^bonyl-2-memoxy-6'methylpyrito-3-yl)aminothio- 

20 carbonyll-4-(2-methylthiophenyl)pipera2ine was reacted by the same 

way with the example 199 to obtain the titled compound. 

yield : 90.0% 

Example 233) Methyl N-(6-emyl-5-methoxyc^bonyl-2-memoxypyridin- 
3-yl)-[4-(4-methylphenyl)piperazin-l-yl]iminothiolate 
25 i-[(6-Ethyl-5-metooxycarbonyb^ 

carbonyl]-4-(4-methylphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 91.1% 

Example 234) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 
30 3ryl)-[4-(2-emylphenyl)piperazin-l-yl]iminothiolate 

l-[(6-Ethyl-5-methoxycarbonyl-2-memoxypyridin-3-yl)aniinotiiio- 
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carbonyl]-4-(2-ethylphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 90.4% 

Example 235) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 
5 3-yl)-[4-(3,5-dimethylphenyl)piperazin-l-yl]iminothiolate 
l-[(6-Ethyl-5-methoxycarbonyl-2-m^ 
carbonyl]-4-C3,5-dimethylphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound 
yield : 95.5% 

10 Example 236) Methyl N-(6-ethyi-5-methoxycarbonyh2-methoxypyridin- 
3-yl)-[4-(3 ( 5-dimethoxyphenyl)piperazin-l-yl]irninothiolate 

H(6-Etiiyl-5-methoxycarrxw^ 
carbonyl]-4-(35-dimethoxyphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound. 

15 yield : 95.4% 

Example 237) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 
3-yl)-[4-(3,5-dicWorophenyl)piperazm-l-yl]irrdnothiolate 

l-[(6-Etliyl-5-methoxycart)onyl-2-methoxypyridin-3-yl)arnino^ 
carrx)nyl]-4-(3^-dichlorophenyl)piperazine was reacted by the same way 
20 with the example 199 to obtain the titled compound, 
yield : 90.5% 

Example 238) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 
3-yl)-[4-(2-metiiylmiophenyl)piperazin-l-yl]irrnnothiolate 
l~[(6-Ethyl-5-methoxycarbonyl-2-methoxypyridm-3-yl)aniinolJiio- 
25 carbonyl]-4-(2-methylthiophenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 92.0% 

Example 239) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 
3_ yl )-[4-(3 f 5-rt e thynsophth^ 
30 l-[(6-Ethyl-5-methoxycarbonyl-2-m 

c^rbonyl]-4-(3,5-diethylisophthalate-l-yl)piperazine was reacted by the 
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same way with the example 199 to obtain the titled compound, 
yield : 93.2% 

Example 240) Methyl N-(6-ethyl-5-methoxycarbonyl-2-methoxypyridin- 

3-yl)-[4- (3 t 5-difiuorophenyl)piperazin-l -yl]iminothiolate 
5 1- [(6-Ethyl-5-memoxycarbonyl-2-memoxypyridm-3-yl)aDimothio- 

carbonyl]-4-(3,5-difluorophenyl)piperazine was reacted by the same way 

with the example 199 to obtain the titled compound 

yield : 95.2% 

Example 241) Methyl 
10 N-(2-methaxyquii^ 

iminothiolate 
l-[(2-Methoxyqiunolm-3-yl)aminota 

phenyDpiperazine was reacted by the same way with the example 199 

to obtain the titled compound. 
15 yield : 90.3% 

Example 242) Methyl 

N-(2-mefooxyqumolin-3-yD 

iminothiolate 

l-[(2-Methoxyqumolm-3-yl)arnmothiocarbonyl]-4-(3,5-dimethyl- 
20 phenyDpiperazine was reacted by the same way with the example 199 
to obtain the titled compound, 
yield : 911% 

Example 243) Methyl N-(2-methoxyquinolin-3-yl)-[4-(3 ) 5-difluoro- 

phenyl)piperazin-l-yl]iminothiolate 
25 H(2-Methoxyqumolin-3-yl)anim^^ 

-piperazine was reacted by the same way with the example 199 to 

obtain the titled compound. 

yield : 942% 

Example 244) Methyl 
30 N-(2-methoxyquinolin-3-yl)-[4-(2-methoxyphenyl)- 

piperazin-1 -ylliminothiolate 
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l-[(2-MethoxyquinoUn-3-yl)aminotJiic)carbonyl]-4-(2-methoxyphenyl)- 
piperazine was reacted by the same way with the example 199 to obtain 
the titled compound, 
yield : 92,4% 
5 Example 245) Methyl 

N-(2-metiioxyqmnolm-3-yl)-[4-(3-chlorcphenyi)pi-perazine-l-yl]- 
iminothiolate 

H(2-MethoxyquinoUn-3-yl)aim™ 
piperazine was reacted by the same way with the example 199 to obtain 
10 the titled compound 
yield : 90.3% 
Example 246) Methyl 

N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-(4-phenyl-piperazin-l-yl)- 

iminothiolate 
15 l-[(45-Dimethyl-2-methoxyphenyl-l^ 

piperazine was reacted by the same way with the example 199 to obtain 

the titled compound 

yield : 95.4% 

Example 247) Methyl 
20 N-(4 t 5-dimethyl-2-methoxyphenyl-l-yl)-[4-(4-methylphenyl)- 

piperazin-l-yl]iminothiolate 
1- [(45-Dimethyl-2-methoxyphenyl- 1 -yl)aminothiocarbonyl]-4- (4- 

methylphenyDpiperazine was reacted by the same way with the example 

199 to obtain the titled compound 
25 yield : 94.4% 

Example 248) Methyl N~C45-dimethyl-2-methoxyphenyl-l-yl)-[4-(2- 

ethylphenyDpiperazin- 1 -yljiminothiolate 
l-[(4,5-Dimethyl-2-meftoxyp^ 

(2-ethylphenyl)piperazine was reacted by the same way with the 
30 example 199 to obtain the titled compound. 

yield : 96.2% 
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Example 249) Methyl 

N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(3,5-di-methylphenyl)- 
piperazin- 1 -ylliminothiolate 
l-[(4,5-Dimethyl-2-me^ 
5 dimethylphenyDpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 96.8% 
Example 250) Methyl 

N-C4,5-dimethyl-2-methoxyphenyl-l-yi)-[4-(3,5-dimethoxy- 

10 phenyl)piperazin-l-yl]iminothiolate 

l-[(4,5-Dimethyl-2-metlioxyphenyl-l-yl)arninothiocarbonyl]-4- 

C3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 95.7% 
15 Example 251) Methyl 

N-(4,5-dimethyl-2-memoxypte 

piperazin-1 -ylliminothiolate 
l-[(4,5-Dimethyl-2-methoxyphenyl-l-yl)aminothiocarbonyl]-4- 

(3,5-difluorophenyl)piperazine was reacted by the same way with the 

20 example 199 to obtain the titled compound. 

yield : 90.4% 

Example 252) Methyl 

N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-C3-chlorophenyl)- 

piper azin- 1 -y Uiminothiolate 
25 l-[(4^-Dimethyl-2-memoxyphenyl-l-yl)aminothiocarbonyl]-4- 

(3-chlorophenyOpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 94.2% 

Example 253) Methyl 
30 N-(4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(3-bromophenyl)- 

piperazin- 1-yUiminothiolate 
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l-[(4,5-ItoetJiyl-2-methoxyphenyhi-yl)aniinothiocarbonyl]-4- 
(3-bromophenyl)piperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 94.4% 
5 Example 254) Methyl 

N-(4 f 5-dimetliyl-2-methoxyphenyl-l-yl)-[4-(2-methylthiophenyl)- 

piperazin- 1 - yl]iminothiolate 

l-[(4,5-Dimetliyl-2-methoxyphenyl-l-yl)aniinotMocarbonyl^ 
(2-methylthiophenyl)piperazine was reacted by the same way with the 
10 example 199 to obtain the titled compound, 
yield : 93.5% 

Physical data of the compounds prepared in the above examples are as 
follows : 

15 

Example 1 *H NMR(CDCb) : 8 2.37(3H,s), 2.39(3H,s), 3.27(4H,t), 

3.74(4H,t), 3.97(3H,s), 6.97(2H*i), 7.31(2H,t) 

Example 2 l H NMRCCDCla) : 3 2.36(3H,s), 2.40<3H,s), 3.13(4H,t), 

3.75(4H,t), 3.89(3H,s), 3.97(3H,s), 6.95(3H,m), 7.05(2H,m) 
20 Example 3 ] H NMRCCDCla) : 8 2.37(3H,s), 2.39<3H,s), 3.25(4H,t), 

3.71(4H,t), 3.79(6H,s), 3.97(3H,s), 6.10(3*im) 

Example 4 l H NMR(CDCfe) : 8 1.26(3H,t), 2.37(3H,s), 2.4K3H,s), 

2.74(2H,q), 2.94(4H,t), 3.68<4H,t), 3.97(3H,s), 6.72(lH,brs), 7.08(2H,m), 

7.19(lH,t), 7.25(lH,s) 
25 Example 5 L H NMR(CDCb) : 8 0.92(3H,t), 1.35(2Hm), 1.57(2H,m), 

2.37(3H,s), 2.39(3H,s), 2.56<2H,t), 3.25(4H,t), 3.78<4H,t), 3.97(3H,s), 

6.95(2H,brs), 7.14(2H,m) 

Example 6 'H NMRCCDCla) : * 1.23(6H,d), 2.38(3H,s), 2,42(3H,s>, 
2.95(4H,t), 3.53UH,m), 3.72(4H,t), 3.98(3H,s), 7.11(lH,m), 7.29(lH r m) 
30 Example 7 *H NMRCCDCb) : 8 2.30(6H,s), 2.37(3H,s), 2.40(3H,s), 
3.25<4H,t), 3.75(4H,t), 3.97(3H,s), 6.62(3H,m) 
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Example 8 ! H NMRCCDCb) : 8 2.21(6H,s), 2.22(6H,s), 2.38(3H,s), 
2.43(3H,s), 3.17(4H,t), 3.67(4H,t), 4.00(3H,s), 6.84(lH,s) 
Example 9 'H NMR(CDCl3) : 8 2.37(3H,s), 2.40(3H,s), 3.14(4H,t), 
3.73(4H,t), 3.98(3H,s), 6.99(2H,m), 7.07(2H^n) 
5 Example 10 'H NMR(CDCla) : S 2.37(3H,s), 2.39(3H,s), 3.26(4H,t), 
3.70(4H,t), 3.98(3H,s), 6.85UHM 7.01(lH,d), 7.05(lH,s), 7.13(lH,t) 
Example 11 'H NMR(CDCW : $ 2.37(3H,s), 2.39(3H,s), 3.27(4H,t), 
3.69(4H,t), 3.98(3H,s), 6.75(2H,s), 6.84(lH,s) 
Example 12 'H NMWCDCb) : $ 2.37(3H,s), 2.39(3H,s), 3.27(4H,t), 
10 3.69(4H,t), 3.97(3H,s), 6.3(XlH,t), 6.37(2H,d) 

Example 13 'H NMRtCDCb) : 8 2.38(3H,s), 2.40(3H,s), 3.31(4H,s), 
3.73(4H,t), 3.98(3H,s), 7.09(lH,d), 7.13(2HM 7.38(lH,t) 
Example 14 'H NMRCCDCb) : 8 2.38(3H,s), 2.42(3H,s), 2.43(3H,s), 
3.05(4H,t), 3.73(4H,t), 3.99(3H,s), 7.05(lH,brs), 7.13(lH,s) 
15 Example 15 'H NMR(CDCb) : 8 2.39(3H,s), 2.45(3H.s), 3.57(4H,t), 
3.88(4H,t), 4.08(3H,s), 7.98(2H,s), 8.45UH,s) 
Example 16 'H NMR(CDCb) : t 2.38(3H,s), 2.40(3H,s>, 3.26(4H,t), 
3.70(4H,t), 3.98(3H,s), 6.35(lH,s), 6.42(2H,s) 
Example 17 'H NMR(CDCb) : * 2.38(3H,s), 2.40(3H,s), 2.54(3H,s), 
20 3.46(4H,t). 3.74(4H,t), 3.99(3H,s), 6.88(2H,d), 7.90(2H,d> 

Example 18 >H NMR(CDC1 3 ) : 8 2.39(3H,s), 2.40(3H,s), 2.91(4H,t), 
3.22(3H,s), 3.46(4H,t), 3.85(3H,s), 3.95(3H,s), 6.89(3Hm), 7.02(lH,m) 
Example 19 l H NMR(CDCb) : 8 2.39(3H,s), 2.40(3H,s), 3.01(4H,t), 
3.21(3H,s), 3.40(4H,t), 3.75(6H,s), 3.92(3H,s), 6.03(3H,s) 
25 Example 20 'H NMRCCDCb) : 8 2.26(6H,s), 2.39(3H,s), 2.40(3H,s), 
2.99(4H,t), 3.22(3H,s), 3.40(4H,t), 3.93(3H,s), 652(3H^n) 
Example 21 l H NMIKCDCb) : * 2.40(3H,s), 2.41(3H,s), 3.03(4H,t), 
3.21(3H,s), 3.38(4H,t), 3.93(3H,s), 6.68(2Es), 6.81(lH,s) 
Example 22 'H NMR(CDCb) : 8 2.40(3H.s), 2.41(3H,s), 3.03(4H,t), 
30 3.21(3H,s), 3.39(4H,t), 3.93(3H,s), 6.27(3H^n) 

Example 23 J H NMR(CDCb) : 8 2.40(9H,s), 2.87(4H,t), 3.22(3H,s), 
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3.46(4H,t), 3.96(3H,s), 7.02(lH,brs), 7.11(3H,s) 

Example 24 'H NMR(CDCb) : 8 2.43(6H,s), 3.24(3H,s), 3.27(4H,t), 

3.45(4H,t), 3.95(3H,s), 7.89(2H,d), 8.40(lH,s) 

Example 25 l H NMR(CDCb) : * 2.38(3H,s), 2-39(3H,s), 2.96(4H,t), 

5 3.2K3H.S), 337(4H,t), 3.92(3H,s), 5.62(lH,s), 5.65(2H,s) 

Example 26 *H NMR(CDCb) : 8 1.65(3H,t), 2.39(3H,s), 2.40(3H,s), 
2.96(4H,t), 3.35(4H,t), 3.74(2H,q), 3.75(6H,s), 3.92(3H,s>, 6.02(3H,s) 
Example 27 J H NMR(CDCb) : 8 1.17(3H,t), 2.25(6H,s), 2.39<3H,s), 
2.40(3H,s), 2.95(4H,t), 3.36(4H,t), 3.74(2H,q), 3.92(3as). 6.50(3H,m) 

10 Example 28 'H NMR(CDCb) : 8 2.32(3H,s), 2.34(3H,s), 3.34(4H,t), 
3.78(6H,s), 3.98(3H,s), 4.07(4H,t), 6.12(3H^n) 
Example 29 ! H NMR(CDCb) : 8 1.26(3H,t), 235(3H,s), 2.37(3H,s), 
2.74(2H,q), 3.02(4H,t), 3.97(3H,s), 4.02(4H,t), 7.09(2H,q), 7.19(lH,t). 
7.55(lH,s) 

15 Example 30 l H NMR(CDCb) : 8 2.29(6H,s), 2.32(3H,s), 2.35(3H,s), 
3.3H4H,t), 3.98(3H,s), 404(4H,t), 6.59(3H,brs) 
Example 31 'H NMR(CDCb) = 8 2.32(3H,s), 2.35(3H,s), 3.33(4H,t), 
3.98(3H,s), 4.06(4H,t), 6.82(lH,d), 7.0K2HM 7.13(lH,t) 
Example 32 'H NMR(CDCb) : 8 2.44(3H,s), 2.49(3H,s), 3.48(4H,t), 
20 4.05(3H,s), 4.25(4H,t), 6.98(3Hjm) 

Example 33 'H NMR(CDCb) : 8 2.35(3H.s), 2.36<3H,s), 2.43(3H,s), 
3.12(4H,t), 3.97(3H,s), 4.05(4H,t), 6.87(lH,d), 7.05(lH,brs), 7.13(2H,m) 
Example 34 'H NMR(CDCb) : 8 1.26(6H^n), 2.30(6H,s), 2.70(2H,t), 
2.78(2H,t), 3.25(4H,t), 3.74(4H,t), 3.99(3H.s), 6.65(3Hati) 
25 Example 35 'H NMR(CDCb) : 8 1.24(6HM 2.69(2H,t), 2.78(2H.t), 
3.24(4H,t), 3.71(4H,t), 3.78(6H,s), 3.98(3H,s), 6.07(lH,s), 6.11(2H,brs) 
Example 36 'H NMR(CDCb) : 8 334(4H,t), 3.88(4H,t), 4.15(3H,s), 
7.05(3Hjn), 7.35(3HM 7.43(2H,m), 7.70(lH,brs) 
Example 37 'H NMR(CDCb) : * 3.17(4H,t), 3.83(4H,t), 3.90(3H,s), 
30 4,16(3H,s), 6.99(4H.m), 7.49(2HM 7.75(2H,m) 

Example 38 'H NMR(CDCb) : 8 3.22(4H,t), 3.30(4H,t), 3.79(6H,s), 
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4.1K3H.S), 7.20UH,d), 7.33(21^), 7.50(2Iim), 7.62(lH,d), 7.76(lH,m), 
7.83(lH,m) 

Example 39 'H NMR(CDCla) : 8 1.28(3H,t), 2.78(2H,q), 3.02<4H,t), 
3.89(4H,t), 4.15(3H,s), 7.13(2H,m), 7.21(lH,t), 7.28UH,m), 7.43(3H^n). 
5 7.70(lH,d) 

Example 40 l H NMR(CDCl3) : 8 1.24(6H,d), 2.98(4H,t), 3.56UH,m), 
3.82(4H,t), 4.15(3H,s), 7.16(3H,m), 7.30(lH,d), 7.43(2H,brs), 7.69(2H,d) 
Example 41 ] H NMR(CDCU) :' 8 0.93(3H,t), LSGHjon). 1.57(2H,m), 
2.56(2H,t), 3.35(4H,t), 3.88(4H,t), 4.15(3H,s), 7.19(3H,brs), 7.43(3H,brs), 
10 7.70(2H,brs) 

Example 42 l H NMRCCDCW : 8 2.30(6H,s), 3.26(4H,t), 3.78(4H,t), 
4.14(3H,s), 6.60(3H,s), 7.30(2H,m), 7.50(lH,s), 7.55(lH.m) 
Example 43 'H NMR(CDCl3) : 8 2.21(6H,s), 2.34(6H,s), 3.20(4H,t), 
3.83(4H,t), 4.17(3H,s), 6.85(lH,s), 7.46(2H,m), 7.61(lH,brs), 7.72(lH,d) 
15 Example 44 J H NMRCCDCU) : 8 3.20(4H,t), 3.91(4H,t), 4.15(3H,s), 
7.07(4HM 7.42(3H,m), 7.70(lH,d) 

Example 45 'H NMR(CDCla) : 8 3.30(4H,t), 3.90(4H,t), 4.16(3H,s), 
6.95(lH.d), 7.05(lH,d), 7.15(2H,m), 7.42(2H,m) > 753(lH,s), 7.69(lH,d) 
Example 46 ! H NMR(CDCl3) : * 3.27(4H,t), 3.78(4H,t), 4.16(3H,s), 
20 6.39(3H,m), 752(2H,m), 7.74(2H,m) 

Example 47 'H NMIKCDCIs) : <5 3.34(4H,t), 3.90(4H,t), 4.16(3H,s), 
7.15(3H,m), 7.40(3H,m), 752(lH,brs), 7.70(lH,d) 
Example 48 l H NMR(CDCb) : 8 3.55(4H,t), 3.98(4H,t), 4.19(3H,s), 
7.46(3H,m), 7.73(lH^n), 8.00(2H,s), 8.44(lH,s) 

25 Example 49 'H NMR(CDCl3) : 8 3.25(4H,t), 3.73(4H,t), 4.13(3H,s), 
5.68(lH,brs), 5.79(2H,brs), 7.49(2H,m), 7.74<2H,m) 
Example 50 J H NMR(CDCb) : 8 2.54(3H,s), 3.49(4H,t), 3.92(4H,t), 
4.16(3H,s), 6.95(2H,d), 7.43(2Rm), 751(lH,brs), 7.71UH,d), 7.92(2H,d) 
Example 51 'H NMR(CDCb) : 8 2.47(3H,s), 3.30(4H,t), 4.04(4H,t), 

30 4.19(3H,s), 7.20(3H,brs>- 7.47(2H,m), 7.60(2am), 7.76(lHjn) 

Example 52 *H NMRtCDCb) : 8 2.92(4H,t), 3.57(4H,t), 4.11(3H,s), 
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7.15(lH,d), 7.12(lH,t) t 7.30(4H,m), 7.41(4H t m), 7.54UHM 7.64(3H,m) 
Example 53 *H NMRCCDCb) : 8 3.19(4H,t), 3.38(3H,s), 3.68(4H,t), 
3.78(6H,s), 4.07(3H,s), 6.09(3H,brm), 7.50(2HM 7.80(2H,m) 
Example 54 X H NMWCDCW : 8 3.08(4H,t), 3.39(3H,s), 3.73(4H,t), 

5 3.88(3H,s), 4.09(3H,s), 6.92(4H t m), 7.50(2H t m), 7.80<2H,m) 

Example 55 >H NMR(CDCb) : 8 2.30(6H,s), 3.19<4H.t), 3.39(3H,s), 
3.70(4H,t), 4.08(3H ( s), 6.59(3Rbrs), 7.52(2H,s), 7.80C2H,m) 
Example 56 *H NMR(CDCb) 8 3.20(4H,t), 3.39(3H,s), 3.66(4H,t), 
4.07(3H,s), 6.35(3Hm), 7.52(2H,m), 7.82(2H t m) 

10 Example 57 l H NMRCCDCla) : 8 3.41(3H,s), 3.43(4H,t), 3.71(4H,t), 
4.09<3fts), 7.55(2H,m), 7.79(lH,m), 7.88(lH,m), 7.96(2H,s), 8.44(lH,s) 
Example 58 NMWCDCb) : 8 3.13(4H,t), 3.37(3H,s), 3.65(4H,t), 
3.94(3H,s), 5.39<2H,m), 5,61(lH,s), 7.50(2H t m), 7.77(lH,m), 7.82(lHjn) 
Example 59 ! H NMRCCDCU : S L33(3H,t), 3.15(4H,t), 3.65(4H,t), 

15 3.77(6H,s), 3.91(2H,q), 4.08(3H,s), 6.09(3H,brs), 7.52(2H,m), 7.80(2H,m) 
Example 60 X H NMR(CDCIa) : 8 1.34<3H,t), 2.28(6H,s), 3.12(4H,t), 
3.62(4H,t), 3.91(2H,q), 4.08(3H t s), 6.55(3H,brs), 7.51(2H ( m), 7.80(2H,m) 
Example 61 r H NMR(CDCb) : * 1.33(3H,t), 3.15(4H,t), 3.61(4H,t), 
3.91<2H,q), 4.08(3H,s), 677(2H,s), 6.87(lH,s), 7.53(2H,m), 7.78(lH,m), 

20 7.85(lH,m) 

Example 62 'H NMRCCDCla) :■ 8 1.43(6H.d), 2.98(4H,t), 3.48(4H,d), 
3.74(6H,s), 4.06(3H,s) t 4.71(lH,m), 5.99(2H,s), 6.01(lH,s), 7.53(2H,m), 
7.77(lH,m), 7.84(lH,m) 

Example 63 *H NMR(CDCb) : 8 3.49(4H,t), 3.96(3H,s), 4.15(3H,s), 

25 4.31(4H,t), 7.0«3H I m) 1 7.44(3H,m), 7.71(2H,d) 

Example 64 X H NMRCCDCla) : 8 3.40(4H,t), 3.80(6H,s), 4.15(3H,s), 
4.30<4H.t), 616(3H,brs), 6.84(lH,d), 7.23(lH,t), 7.44(2H,brs), 7.70(lH,brs) 
Example 65 *H NMRCCDCb) : 8 1.27(3H,t), 2.76(2H ( q), 3.05(4H,t), 
4.15SH.S), 4.39<4H,t), 7.10(2H,m), 7.19(lH,s), 7.40(3H,m) t 7.75<lH,m), 

30 a01(lH,s) 

Example 66 *H NMR(CDCl3) : 8 2.31(6H,s), 3.36(4H,t), 4.14(3H.s), 
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4.38(4H,t), 6.64C3H,brs), 7.45(2H,m), 7.72(2H,m) 
Example 67 *H NMRtCDCla) : 8 3.34<4H,t), 416(3H,s), 4.38(4H,t), 
6.85(lH,d), 7.0K1H4), 7.06(lH,s), 7.15(lH,m), 7.42(3H,m), 7.68(lH,brs) 
Example 68 A H NMRCCDCb) : S 3.42(4H,t), 416(3H,s), 430(4H t t), 
5 6.39(3H,m), 7.20(lH,t), 7.43QHM 7.69(2H,m) 

Example 69 l H NMR(CDCl3) : 8 2.46(3H,s), 3.20(4H,t), 415(3H,s), 
430(4H,t), 6.90(lH,m), 7.15(3H,m), 7.45(lH,m), 7.65(lH,t), 7.73(lH,m), 
8.01(lH,d) 

Example 70 ] H NMR(CDCl3) : 8 2.56(3H,s), 3.60(4H,t), 415(3fts), 
10 4.30(4H,t), 6.96C2H4), 7.44(lH,m), 7.59QH,m), 7.74(2HM 7.95(2H,m) 
Example 71 ! H NMR(CDCl3) : 8 0.92(3H,t) t 1.35(2H t m) > 1.57(2H,m), 
2.56(2H,t), 3.34(4H,t), 411(4H,t), 419(3H,s), 6.91(2H,m), 7.14(2H,m), 
7.60(lH,t), 7.68QH,t), 7.98(lH,d), 8.02(lH,d) 
Example 72 *H NMR(CDCh) : 8 1.52(3H,t), 3.32(4H,t), 3.79(6H,s), 
15 3.80(4H,t) t 4.60(2H,q), 6.14(3H,m), 7.44(2H,brs), 7.89(2H,brs) 

Example 73 l H NMWCDCU) : 8 L5K3HA 3.26(4H,t), 3.86(4H,t), 
411<2H,q), 462(2H,q), 6.95(2H,m), 7.07(lH,brs), Z55(3H,m), 7.80(2H,m) 
Example 74 X H NMR(CDCb) : 8 L52(3H,t), 2.30(6H,s), 3.30(4H,t), 
3.80(4H,t), 461(2H,q), 6.62(3H,brs), 7.48<2H,m), 7.76(2H,m) 
20 Example 75 'H NMR(CDCb) : 8 1.52(3H,t), 2.27(3H,s), 2.29(3H ( s), 
2.98(4H,t), 3.78(4H,t), 4.60(2H,q), 6.94(2H,m), 7.10(lH,m), 7.30<lH,brs), 
7.47(2H,brs), 7.74(lH,brs) 

Example 76 ! H NMRtCDCb) : 8 1.28(3H,t), 1.52(3H,t), 2.79(2H,q), 
3.06(4H,t), 3,89(4H,t) f 461(2H,q), 7.14(2HM 7.22(lH,t), 7.28(lH,d), 

25 7.44(2H ( m), 7.69(2H,m) 

Example 77 >H NMR(CDCl3) 8 L54(3H,t), 3.36(4H,t), 3.91(4H,t), 
4.63(2H,q>, 6.88(2H,s), 6.90(lH ( s), 7.47(2H,m), 7.59(lH,brs), 7.71(liim) 
Example 78 L H NMR(CDCb) : 8 1.52(3H,t), 3.30(4H,t), 3.83(4H,t), 
4.60(2H,q), 6.90(lH,d), 7.03(lH,d), 7.10<lH,s), 7.15(lH,t), 7.43(2H,brs), 

30 7.69(lH,brs) 

Example 79 ! H NMR(CDCl3) : 8 L52(3H,t), 3.33(4Rt) ( 3.77(4H,t), 
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3.78(4H,t), 4.68(2H,q), 6.31(lH,t), 6.40(2H,d), 7.47(2Hfli), 7.54(lH,m), 
7.72(lH,t) 

Example 80 *H NMRCCDCb) : 5 l£2(3H,t), 2.44(3H,s), 3.13(4H,t), 
3.89(4H,t), 4.61(2H,q), 7.15(4H,brs). 7.45(2H,m), 7.69(2H,brm) 
5 Example 81 'H NMR(CDCb) : 8 1.44(3H,t), 3.22(4H,t), 3.38(3H,s), 
3.71(4H,t), 3.78(6H,s), 453(2H,q), 6.09(lH,brs), 6.13(2H,brs), 7.50(2HM 
7.75UHM 7.82(lH,m) 

Example 82 J H NMR(CDCb) : 8 1.43(3H,t), 3.22(4H,t), 3.38(3H,s), 
3.66(4H,t), 4.54(2H,q), 6.76(2H,s), 6.86(lH,s), 7.51(2H,m), 7.76(lH,m), 
10 7.83(lH,m) 

Example 83 'H NMR(CDCb) : 8 1.34(3H,t), 1.44(3H,t), 3.15(4H,t), 
3.62(4H,t), 3.77(6H,s), 3.91(2H,q), 4.53(2H,q), 6.06(3H,brs), 7.51(2H,m>, 
7.75(lH,m) 1 7.81(lHjn) 

Example 84 'H NMR(CDCl3) : 8 1.33(3H,t), 1.44(3H,t), 3.16(4H,t), 
15 3.59(4H,t), 3.91(2H,q), 4.54(2H,q>, 6.74(2H,s). 6.85(lH,s), 7.52(2Hjn), 
7.76UHM 7.82(lH,m) 

Example 85 'H NMRCCDCfe) : 8 1.34(3H,t), 1.45(3H,t), 2.28(6H,s), 
3.15(4H,t), 3.63(4H,t), 3.91(2H,q), 453(2H,q). 656(3H,brs), 7.50(2H,m), 
7.75(lH,d), 7.82(lH,d) 
20 Example 86 'H NMRCCDCla) : 8 2.30(6H,s), 3.27(4H,t), 3.73(4H,t), 
4.03(3H,s), 6.60(3H,brs), 7.13(lH,s), 7.33(2H,t), 7.45(lH,s), 7.67(lH,m), 
7.75(lH,m) 

Example 87 >H NMRtCDCU) : * 3.20(4H,t), 3.40(4H,t), 3.75(6H,s), 
3.99(3H,s), 6.10(3H,brs), 7.12(lH,s), 7.31(2H,t), 7.44UH,s), 7.65(lH,m), 
25 7.70(lH,m) 

Example 88 'H NMIKCDCW : 8 3.32(4H,t), 3.73(4H,t), 4.03(3H,s), 
6.32(lH,t), 6.4K2H4), 7.13(lH,s), 7.34(2H,t), 7.43(lH,s), 7.67(lH.m), 
7.75(liim) 

Example 89 'H NMR(CDCb) : 8 3.34(4H,t), 3.77(4H,t), 4.03(3H,s), 
30 6.84(lH,m), 6.92(2H,m), 7.13(lH,s), 7.34(2Hjn), 7.43(lH,s), 7.68(lH,m), 
7.75(lH,m) 
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Example 90 'H NMRtCDOa) : 8 2.20(6H,s), 2.85(4H,t\ 3.18(3H,s), 
3.32(4H,t), 3.99(3H,s), 6.39(2H,s), 6.47(lH,s), 7.20(lH,s), 7.35(lH,t), 
7.43UH,t), 7.53(lH,s), 7.69(lH,d), 7.73(lH,d) 
Example 91 NMRfCDCb) : 8 2.91(4H,t), 3.18(3H,s), 333(4H,t), 
5 4.00<3H,s), 6.24(3H,brm), 7.21(lH,s), 7.37(lH,t), 7.45(lH,t), 7.53(lH,s), 
7.70(lH,d), 7.74(lH,d) 

Example 92 X H NMR(CDCb) : 8 3.03(4H,t), 3.18(3H,s), 3.52(4H,t), 
4.01(3H,s), 6.82(3H,brm), 7.12(lH,brs), 7.37(lH t m), 7.46(lH,m), 7.56(lH,m), 
7.72(2Itm) 

10 Example 93 >H NMRtCDCla) : 8 2.88(4H,t), 3.18(3H,s), 3.33(4H,t), 
3.71(6H,s), 3.99(3H,s), 5.92(2H,brs), 5.97(lH,brs), 7.20(lH,s), 7.36(lH,t), 
7.43(lH,t), 7.52(lH,s), 7.69(lH,d), 7.73(lH,d) 
Example 94 l H NMIKCDCb) : 8 1.34(3H,t), 2.21(6H,s), 2.88(4H,t), 
3.32(4H,t), 3.91(2H T q), 3.99(3H,s), 6.39(2H,s), 6.47(1^), 7.20(lH,s), 

15 7.35(lH,t), 7.46(lH,t), 7.56(lH,s), 7.71(lH,d), 7.73(lH,d) 

Example 95 l H NMR(CDCb) : * 1.35<3H,t), 2.90(4H,t), 3.33(4H,t), 
3.70(6H,s), 3.92(2H,q), 3.99(3H,s), 5.92(2H,brs), 5.97ClH,brs) ( 7.25(lH,s), 
7.36(lH,t), 7.43(lH,t), 7.52(lH,s), 7.72UH,d), 7.73(lH,d) 
Example 96 J H NMR(CDCl3) : 8 2.14(3H,s), 2.33(3H,s) t 3.19(4H,s), 

20 3.20(4H,s), 3.98(3H,s), 6.84(lH,s), 6.87(lH,t), 6.93(2H,d), 7.25(lH,d), 
7.55(lH,s) 

Example 97 ] H NMIKCDCb) : * 2.13(3H,s), 2.27(3H,s), 2.32(3H,s), 
3.13(4H,d), 3.19(4H,d), 3.98(3H,s), 6.81(lH.s), 6.83(2H,d), 7.07(2H,d), 
7 ; 54(lH,s) 

25 Example 98 l R NMR(CDCb) : 8 0.91(3H,t), 1.30(2H,m) ( 1.54(2H ( m), 
2.13(3H,s), 2.32(3H,s), 2.53(2H,t), 3.14(4H,d), 3.19(4H,d>, 3.98(3H,s), 
6.80(lH,s), 6.85(2H,d), 7.08(2H,d), 7.55(lH,s) 
Example 99 J H NMR(CDCb) : 8 2.13(3H,s), 2.27(6H,s), 2.32(3H,s), 
3.12<4H,s), 3.13(4H,s), 3.89(3H,s), 6.56(3H,s), 6.81(lH,s), 7.54(lH,s) 

30 Example 100 *H NMR(CDCb) : 8 2.16(3H,s), 2.33(3H,s), 3.08<4H,t), 
3.25(4H,t), 3.85(3H,s), 3.98(3H,s), 6.87(111,0, 6.93(2H,d), 7.02UHm), 
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7.57(lH,s) 

Example 101 *H NMR(CDCb) : 8 2.14(3H,s), 2.32(3H,s), 3.17(8H,s), 
3.77(6H,s), 3.98(3H,s), 6.04UH,s), 6.08(2H,s>, 6.81(lH,s), 7.53(lH t s) 
Example 102 l H NMRCCDCb) : 8 2.15(3H,s), 2.33(3H,s), 3.17(8H,s), 

5 3.98(3H,s), 6.28(lH,t), 6.35(2H,d), 6.78(lH,s), 7.50(lH,s) 

Example 103 H NMR(CDCb) : 8 2.16(3H,s), 2.39(3H,s), 3.18(4H,s> ( 
3.20(411,5), 3.98(3H,s), 6.69(3H,s), 6.78(lH,s), 7.45(lH,s) 
Example 104 l K NMR(CDCb) : 8 2.15(3H,s), 2.33(3H,s), 3.18(8H,s), 
3.98(3H,s>, 6.78<lH f s), 6.82UH,d), 6.97(lH,d), 7.03(lH,s), 7.11UH,t), 

10 7.51(lH,s) 

Example 105 l H NMR(CDCb) ■ 8 2.16(3H,s), 2.34(3H,s), 3.20(4H,s) ( 
3.37C4H.S), 3.90(3H,s), 6.78(lH,s), 7.47(lH,s), 7.97(2H,s), 8.42UH,s) 
Example 106 'H NMR(CDCl3) : 8 L40(6H,t), 2.17(3H,s), 2.30(3H,s), 
3.29(4H,s), 3.33(4H t s), 3.98(3H,s), 4.38(4H,q), 7.41(lH,s), 7.72(2H,s), 
15 8.16(lH T s) 

Example 107 ! H NMR(CDCb) : 8 2.14(3H,s), 2.33(3H,s), 3.21(8H,s), 
3.98(3H,s). 4.66(41^), 6.82(lH,s), 6.88(3H,s), 7.52(lH,s) 
Example 108 >H NMRCCDCla) : 8 1.19(3H,t) f 2.36(3H,s), 2.52(2H,q), 
3.07(4H,s), 3.30(4H,s), 3.84(3H,s), 3.97(3H,s), 6.85-7.03 (5H,m), 7.51(lH,s) 
20 Example 109 X H NMR(CDCb) : 8 1.14(3H,t), 2.36(3H,s), 2.50(2H,q), 
3.17(8H,d), 3.77(6H,s), 3.98(3H,s), 6.04UH,s), 6.07(2H,s), 6.80(lH,s), 
7.56(lH,s) 

Example 110 ] H NMR(CDCb) : 8 1.22<6Iim) f 2.36(3H,s), 2.54(2H,q), 
2.68(2H,q), 2.90(4H,s), 3.20(4H,s), 3.98(3H f s), 6.80QH,s), 7.08<2H,m), 

25 7.17(lH,t), 7.22(lH,d), 7.62(lH,s) 

Example 111 *H NMR(CDCb) : 8 1.14(3H,t), 2.36(3H,s>, 2.50(2H,q), 
3.18(4H,s), 3.25(4H,s), 3.98(3H,s), 6.89(4HM 7.27(2H,m), 752(lH,s) 
Example 112 *H NMR(CDCl3) : 8 1.20(3H,t), 2.36<3H,s), 2.38(3H,s), 
2.54(2H,q), 3.00(4H,s) f 3.27(4H,s), 3.97(3H,s), 7.00(lH,brs) 7.01(lH,s>, 

30 7.10(3H,s), 7.55QH,s) 

Example 113 l U NMR(CDCl3) : 8 1.14(3H,t), 2.27(6H,s), 2.36(3H,s), 
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2.49(2H,q), 3.17(4H,s), 3.18(4H,s), 3.98(3H,s), 6.55(3H,s), 6.81(lH,s) t 
7.57(lH,s) 

Example 114 'H NMR(CDCl3) : 8 1.15(3H,t), 2.36(3H,s), 2.50(2H,q), 
3.17<8H,s), 3.98(3H,s), 6.28QH,t), 6.35(2H,d), 6.65(lH,brs), 6.78(lH f s), 
5 7.52(lH,s) 

Example 115 'H NMRtCDCls) : 8 1.15(3H,t) t 2.36(3H,s), 2.50(2H,q), 
3.17(8H,s), 3.98(3H,s), 6.17(lH,brs), 6.74(3H f m), 6.82(lH,s) t 7.51(lH,s) 
Example 116 l H NMR(CDC1 3 ) 8 1.15(3H,t), 2.32(3H,s), 2.48(2*1^), 
2.84(4H,s), 2.94(4H,s), 3.94(3H,s), 6.73(lH,s), 7.00(lH,s), 7.09(lH,t), 
10 7.24<2HM 7.29<lH,t), 7.35(2H,t), 751(lH,s), 7.58(2H,d) 

Example 117 *H NMR(CDCl3) : 8 1.15(3H,t), 2.37(311,3), 2.51(2H,q), 
3.28(4H,s), 3.39(4H,s), 3.98<3H,s) } 6.84(lH,brs>, 7.47(lH,s), 7.96(2H,s), 
8.42QH,s) 

Example 118 *H NMRtCDCls) : 8 2.69(3H,s), 3.20(8H,s), 3.77(6H,s), 
15 3.80(3H,s), 4.06(3H,s), 6.04(1113), 6.09(2H,s), 6.93(lH,s), 8,39(lH,s) 
Example 119 A H NMR(CDCh) : 8 2.28(6H,s), 2.70(3H.s), 3.20(8H,s), 
3.80(3H,s), 406(3H,s), 6.56(3H,s) t 6.94(lH,s), 8.40(lH,s) 
Example 120 ! H NMRCCDCla) : 8 2.69(3H,s), 3.19(4H,d), 3.22(4H,d), 
3.80(3H,s), 4.07(3H,s\ 6.29(lH,t), 6.36(2H,d), 6.75(lH,brs), 6.93(lH,s), 
20 8.36(lH t s) 

Example 121 ! H NMWCDCb) : 8 2.70(3H,s), 3.13(4H,s), 3.28(4H,s), 
3.83(3H,s), 3.86(3H,s), 4.06(3H,s), 6.94(5H,m), 8.42(lH,s) 
Example 122 r H NMRCCDCla) : 8 2.70(3H,s), 3.23(8H,s), 3/78(3H,s), 
4.07(3H,s), 6.89QH,t), 6.94(2H,d), 6.99(lH,brs), 7.27(2H,d), 8.38UH,s) 
25 Example 123 l H NMRCCDCI3) : 8 2.27(3H,s), 2.69(311,5), 3.17(4H,d), 
3.22(4H,d), 3.78(3H,s), 4.06(3H,s), 6.84(2H,d), 6.98(lH,brs), 7.09(lH,d>, 
8.38(lH,s) 

Example 124 l H NMR(CDCl3) : 8 2.70(3H,s), 3.22(8H t s), 3.80(3H,s), 
4.06(3H,s), 6.78(lH,d), 6.84(lH,d), 6.88(lH,s), 6.98(lH,brs), 7.17(lH,t), 
30 8.35(lH,s) 

Example 125 l H NMR(CDCb) : 8 2.39(3H,s), 3.17(8H,s) F 3.76(6H,s), 
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4.00GH.8). 4.59(2H,s), 6.03(lH,s>, 6.07(2H,d), 6.88(lH,s), 7.79(lH,s) 
Example 126 l H NMR(CDCU) : 5 2.27(6H,s), 2.40(3H,s), 3.18(8H,s), 
4.0K3H.S), 459(2H,s), 655(3H,s), 6.87(lH,s), 7.80(2H,s) 
Example 127 >H NMR(CDCb) 8 2.40(3H,s), 3.19(8H,s), 4.00(3H,s), 

5 4.61(2H,s), 6.27(lH,t), 6.35(2H,d), 6.86(lH,s), 7.79(lH,s) 

Example 128 'H NMR(CDCb) : * 2.40(3H,s), 3.08(4H,s), 3.31(4H,s), 
3.84(3H,s), 3.99(3H,s), 4.61(2H,s), 6.92(5H,m), 7.77(lH,s) 
Example 129 'H NMRICDCW : * 2.39(3H,s), 3.20(8H,d), 400(3H,s), 
4.58(2H,s), 6.90(4H,m), 7.27(2H,d), 7.79(lH,s) 

10 Example 130 *H NMRICDCU) : 3 2.17(3H.s), 2.39(3H,s), 3.13(4H,d), 
3.22(4H,d), 3.99(3H,s), 4.58(2H,s), 6.82(2H,d), 7.00(lH,brs), 7.06(2H,d), 
7.78(lH,s) 

Example 131 'H NMIKCDCfe) : 5 2.39(3H,s), 3.19(8H,d), 4.00(3H,s), 
4.60(2H,s), 6.76(lH,d), 6.82(lH,d), 6.85(lH,s), 6.95(lH,brs), 7.16(lH,t), 
15 7.77(lH,s) 

Example 132 'H NMROCla) : S 2.27<6H,s), 2.50(3H,s), 2.64(3H,s), 
3.19(8H,d), 4.07(3H,s), 6.55(2H,s), 6£6(lH,s), 6.88(lH,s). 7.39(lH,brs), 
8.19(lH,s) 

Example 133 'H NMIUCDCls) : i 2.50(3H,s), 2.64(3H,s), 3.16(4H,s), 
20 3.25(4H,s), 3.76(6H,s). 4.06(3H,s), 6.05(lH,s), 6.07(2H,s), 7.05(lH,brs), 
8.13(lH,s) 

Example 134 'H NMR(CDCl3) : * 2.50<3H,s), 2.65(3H,s), 3.20(4H,s), 

3.26(4H,s), 4.06(3H,s), 6.91(41tm), 7.27(2H,m), 8.15(lH,s) 

Example 135 'H NMR(CDCU) : « 2.18(3H,s), 2.42(3H,s), 2.57(3H,s), 

25 3.15(4H,s), 3.30(4H,s), 4.07(3H,s), 6.84(2H,d), 7.07(3H,d), 8.13(lH,s) 
Example 136 'H NMR(CDCla) : $ 2.52(3H,s), 2.66(3H,s), 3.22(4H,s), 
3.28(4H,s), 4.07(3H,s), 6.30(3Hjn), 8.07(lH,s) 
Example 137 'H NMUCDCb) : 9 2.39(3H,s), 2.58(3H.s). 2.66(3H,s), 
3.04(4H,s), 3.33(4H,s>, 407<3H.s>, 7.02(lH,d), 7.10(3H,s), 8.14(lH,s) 

30 Example 138 l R NMRCCDCls) : $ 1.40(3H.d), 2.26(611,5), 2.39(3H,s), 
3.19(8H.s), 3.99(3H,s), 5.04(lH,q), 6.54(3H,s), 6.86(lH,s), 7.93(lH,s) 
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Example 139 ! H NMR(CDCls) : 8 1.40(3H,d), 2.39(3H,s), 320<8H,m>, 
3.76(6H,s), 3.99(3H,s), 5.03(lH,q), 6.03(lH,s>, 6.06(2H,s), 7.04(lH,brs), 
7.89<lH,s) 

Example 140 *H NMIUCDCb) : 8 1.4Q(3H,d), 2.39(3H,s), 3.19(4H,m), 
5 3.30(4H,s), 3.97(3H,s), 5.08(lH,q), 6.89(3HM 7.24(2H,m), 7.87(lH,s) 
Example 141 L H NMR(CDCl3) : 8 L40(3H,d), 2.26<3H,s), 2.39(3H,s), 
3.15(4H,s), 3.35(411,5), 3.97(3H,s), 5.02(lH,q), 6.82(2H,d), 7.06(2H,d), 
7.84(lH,s) 

Example 142 l U NMR(CDCl3> : 8 1.40(3H,d), 2.39(3H,s), 3.20(4H f m), 
10 3.28(4H,s), 3.98(3H,s), 5.04(lH,q), 6.27(3^111), 7.85(lH,s) 

Example 143 ! H NMRtCDCb) : 8 1.45(3H,d), 2.38(3H,s), 2.39(3H,s), 
&02(4tim), 3.31(4H,s), 3,98(3H,s), 5.07(lH,q), 7.03(lH,brs), 7.09(4H,s), 
7.91(lH,s) 

Example 144 *H NMRtCDCla) : S 2.18(3113), 2.27<6H,s), 2.41(3H,s), 

15 3.19(4H,brs), 3.22(4H,brs), 4.00(3H,s), 6.55(2H,s), 6.56(lH,s), 7.50(lH,s) 
Example 145 ! H NMR(CDCl3) : 8 2.18(3H,s), 2.41 (3H,s), 3.16(4H,brs), 
3.25(4H,s), 3.76(6H,s), 4.00(3H,s), 6.05(lH,s), 6.03(2H,s), 7.49QH,s) 
Example 146 [ H NMRCCDCb) : 8 2.18(3H,s), 2.40(3H,s>, 3.18(4H,brs>, 
3.27(4H,brs), 4.00(3H,s), 6.27(3H,m), 7.50(lH,s) 

20 Example 147 *H NMR(CDCl3) : 8 2.18(3H,s), 2.39(3H,s), 2.40(3H,s), 
3.04(4H,s), 3.33(4H,s), 4.01(3H,s), 7.02(lH,d), 7.10(3H,s), 7.50(4H,s) 
Example 148 X H NMR(CDCb) : 8 2.10(3H,s), 2.31(3H t s), 3.20(4H,s), 
3.37(4H,s), 3.95(3H,s), 7.42(lH,s), 7.96(2H,s), 8.40(lH,s) 
Example 149 l U NMR(CDCl3) : 8 2.09(3H,s), 2.26(3H,s), 2.31(3H,s), 

25 3.11(4H,brs), 3.25(4H,brs), 4.00(3H,s), 6.80(2H,d), 7.06(2H,d), 7.42(lH,s) 
Example 150 ! H NMR(CDCl3) : 8 1.74(3H,d), 2.28(9H,s), 3.12(2H,brs), 
3.27(4H,brs), 3.65(4H,bre), 4.02(3H,s), 4.15(lH,q), 6.54(3H,s>, 8.37(lH,s) 
Example 151 l R NMR(CDCl3) : 8 1.74(3H ( d), 2.28(3H,s), 3.05(2H,brs), 
3.26(4HM 3.67(4H,m), 3.82(611,5), 4.01(3H,s), 4.15(lH,q), 6.06(lH,s), 

30 6.09(2H,s), 8.37(lH,s) 

Example 152 *H NMR(CDCb) : 8 1.74(3H,d), 2.28(3H,s), 3.15(2H,brs), 
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3.22(4H,s), 3.29(4H,s), 4.00(3H,s), 4.15(lH,q), 6.30(3Iim), 8.37(lH,s) 
Example 153 'H NMR(CDCb) : 8 1.74(3H,d), 2.28(3H,s), 2.39(3H,s), 
3.10(2H,brs), 3.04(4H,s), 3.34(4H,s), 4.07(3H,s), 4.15(lH,q), 7.02(lH,d), 
7.10(3H,s), 8.37(lH,s) 
5 Example 154 'H NMRCCDCb) : t 1.74(3H,d), 2.28(3H,s), 3.07(2H,brs), 
3.20(4H,s), 3.35(4H,s), 3.90(3H,s), 4.15(lH,q), 7.97(2H,s). 8.35(lH,s), 
8.42(lH,s) 

Example 155 'H NMRCCDCb) 8 1.74(3H,d), 2.28(3H,s), 3.11(2H,brs), 
3.20(8H,s), 4.00(3H,s), 4.15(lH,q), 6.17UH,s), 6.74(2H,m>, 8.37(lH,s) 
10 Example 156 'H NMRCCDCb) : 8 1.26(3H,t), 2.28(3H,s), 3.08(2H,q), 
3.17(4H,s), 3.24(4H,s), 3.78(3H,s), 4.07(3H,s>, 6.85(2H,d), 7.00(lH,brs), 
7.07(2H,d), 8.05(lH,s) 

Example 157 ! H NMRCCDCb) : * 1.25C6HM 2.70(2H,q), 2.95<4H,t), 
3.08(2H,q), 3.26(4H,brs), 3.90C3H.S), 4.07(3H,s), 7.08(2HM 7.18(lH,t), 
15 7.24<lH,d), 8.40(lH,s) 

Example 158 [ H NMRCCDCb) : 8 1.26(3H,t). 2.27(6H,s), 3.08(2H,q), 
3.20(8H,s), 3.79(3H,s), 4.07(3H ( s), 4.22(3H,s>, 6.56(lH,s), 6.57(2H,s), 
6.94(lH,s), 8.38(lH,s) 

Example 159 'H NMRCCDCb) : 8 1.26(3H,t), 3.07(2H,q), 3.21(8H,s), 
20 3.77(6H,s), 3.79(3H,s), 4.07(3H,s), 6.05(lH,s), 6.09C2H.S), 6.95(ffi,s), 
8.37(lH,s) 

Example 160 'H NMRCCDCb) : 8 1.27(3H,t), 3.07(2H,q), 3.24(8H,s), 
3.8K3H.S), 4.08(3H.s). 6.75(2H,s), 6.83(lH,s), 7.05(lH,brs), 8.29(lH,s) 
Example 161 'H NMRCCDCb) : 8 1.27(3H,t), 2.40(3H,s), 3.07(6H,m), 
25 3.28(4H,bH>), 3.88(3H,s), 4.07(3H,s), 7.05C2HM 7.12(3H,m), 8.38(lH,s> 
Example 162 'H NMRCCDCb) : 8 1.27(3H,t), 1.40(6H,t), 3.07(2H,q), 
3.26(4H,s), 334<4H,s), 3.77(3H,s), 4.08(3H,s), 4.39(4H,q), 7.00(lH,brs), 
7.70(2H,s), 8.17C1H.S), 8.35(lH,s) 

Example 163 'H NMRCCDCb) : 8 1.27C3H,t), 3.07(2H,q), 3.22(8H,d), 
30 3.80(3H,s), 4.08(3H,s), 6.29(lH,t), 6.36(2H,d), 6.99(lH,brs), 8.32<lH,s) 
Example 164 »H NMRCCDCb) : 8 1.25(3H,t), 2.27(3H,s), 2.69(2H,q), 



WO 00/52001 



PCT/KROO/00164 



- 101 - 

3.14(4H,d), 3-22(4H,d), 4.01(3H,s), 4.60(2H,s), 6.82(2H,d), 6.96(lH,brs), 
7.06(2H,d), 7.78(lH,s) 

Example 165 'H NMR(CDCb) : 8 1.21(3H,t), 1.26(3H,t), 2.67(4H,m), 
2.91 (4H,t), 3.27(4H,s), 4.01(3H,s), 4.66(2H,s), 7.06(2H,m), 7.16(lH,t), 

5 7.2K1H4). 7.82UH.S) 

Example 166 'H NMR(CDCb) : * 1.26(3H,t), 2.27(6H,s), 2.69(2H,q), 
3.19(8H,d), 4.02(3H,s), 4.60(2H,s), 6.55(3H,s), 6.90(lH,s), 7.80(lH,s) 
Example 167 'H NMRtCDCb) :' S 1.26(3H,t), 2.69(2H,q), 3.19(8H,s), 
3.76(6H,s), 4.02(3H,s), 4.60(2H,s), 6.03(lH,s), 6.08(2H,d), 6.88(lH,s), 

10 7.79(lH,s) 

Example 168 'H NMR(CDCb) : 8 1.26(3H,t), 2.69(2H,q), 3.20(8H,s), 
4.0K3H.S), 4.62(2H,s), 6.73(2H,s), 6.84(lH,s), 6.95(lH,brs), 7.77(lH,s) 
Example 169 'H NMRfCDCb) : 8 L2K3H,t), 2.39(3H,s), 2.70(2H,q), 
3.03(4H,d), 3.28(4H,s), 4.01(3H,s), 4.65(2H,s), 7.03(2H,m), 7.10(3Hjn), 
15 7.80(lH,s) 

Example 170 *H NMRCCDCb) : 8 1.20(3H,t), 2.61(2H,q), 3.09(4H,s), 
3.23(4H,s), 3.97(3H,s), 4.45(4H,s), 4.46(2H,s), 6.77(lH,s), 6.81(2H,s), 
6.99(lH,brs), 7.90(lH,s) 

Example 171 : H NMR(CDCb) : 8 1.25(3H,t), 2.68(2H,q), 3.21(4H,s), 
20 3.22(4H.s), 4.01(3H,s), 4.62(2H,s), 6.27(lH,t), 6.33(2H,d), 7.05(lH,brs), 
7.76(lH,s) 

Example 172 'H NMR(CDCb) : 8 3.24(8H,s>, 3.76(6H,s), 4.15(3H,s), 
6.00(lH,s), 6.08(2H,d), 7.31(lH,t), 7.35(lH,s), 7.43(lH,t), 7S7(lH,d), 
7.71(lH,d), 8.06(lH,s) 
25 Example 173 'H NNDKCDCb) : 8 2.28(6H,s), 3.25(4H,s), 3.26(4H,s), 
4.18(3H,s), 6^3(lH,brs), 6.56(lH,s), 6.58(2H,d), 7.33UH.t), 7.47(lH,t), 
7.57(lH,d), 7.78UH,d), 8.05(lH,s) 

Example 174 'H NMR(CDCb) : 8 3.26(8H,s), 4.18(3H,s), 6.29(lH,t), 
6.36(2H,d) > 7.25(lH,bre), 7.34UHA 7.49(lH,t), 7.50(lH,d), 7.79(lH,d), 
30 8.02(lH,s) 

Example 175 'H NMR(CDCb) : 5 3.16(4H,s), 3.36(4H,s), 3.84(3H,s), 
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4.18(3H,s), 6.86(lH,d), 6.95(2H,m), 7.02(lH,m), 7MlH,t), 7.48(lH,t), 
7.60(lH,d). 7.78(lH,d), 8.04(lH,s) 

Example 176 'H NMR(CDCb) : « 3.25(4H,d), 3.32(4H,s), 4.18(3H,s), 
6.77(lH,d), 6.85(2HM 7.17(lH,t), 7.35(lH,t), 7.50(lH,t), 7.59(lH,d). 
5 7.79(lH,d), 7.99(lH,s) 

Example 177 'H NMIKCDCla) = 8 2.14(3H,s), 2.20(3H,s), 3.18(4H,d), 
3.23(4H,d), 3.84<3H,s), 6.65(lH,s), 6.87(lH,t), 6.91(2H,d), 6.93(lH.brs), 
7.25(2H,m), 7.36(lH,s) 

Example 178 'H NMR(CDCb) : * 2.14(3H,s), 2.20(3H,s), 2.27(3H,s), 
10 3.12(4H,d), 3.22(4H,d). 3.84(3H,s), 6.64(lH,s), 6.83(2H,d), 6.96(lH,brs), 
7.07(2H,d>> 7.35(lH,s) 

Example 179 ! H NMR(CDCb) : S 1.21(3H,t), 2.20(3H,s), 2.21(3H,s), 
2.67(2H,q), 2.90(4H,t), 3.26(4H,s), 3.85(3H,s), 6.65(lH,s), 7.07(3H^n), 
7.17(lH,t), 7.21(lH,d), 7.36(lH,s) 
15 Example 180 'H NMWCDCb) : t 2.14(3H,s), 2.20(3H,s), 2.27(6H,s), 
3.16(4H,d), 3.20(4H,d), 3.85(3H,s), 6.54(lH,s), 6.56(2H,s), 6.64(lH,s), 
6.89(M,brs), 7.37(lH,s) 

Example 181 'H NMR(CDCb) : S 2.14(3H,s), 2.20(3H,s), 3.17(4H,s), 
3.19(4H,s), 3.77(6H,s), 3.85(3H,s), 6.03(lH,s), 6.08(2H,d), 6.64(lH,s), 

20 6.90(lH,brs), 7.36(lH,s) 

Example 182 J H NMRCCDCb) : S 2.14(3H,s), 2.20(3H,s), 3.22(8H,s), 
3.85(3H,s), 6.28(lH,t), 6.36(2H,d), 6.64(lH,s), 6.89(lH,brs), 7.36(lH,s) 
Example 183 'H NMR(CDCb) : <$ 2.15(3H,s), 2.20(3H,s), 3.17(4H,d), 
3.21(4H,d), 3.85(3H,s), 6.65(lH,s), 6.78(lH,d), 6.81(lH,d). 6.86(lH,s), 

25 6.94(lH,brs), 7.16(lH,t), 7.33(ias) 

Example 184 ] H NMRCCDCb) : *. 2.15(3H,s), 2.20(3H,s), 3.17(4H,d), 
3.21(4H,d), 3.85(3H,s). 6.65(lH,s), 6.81(lH,d), 6.96(2H,brd), 7.02(lH,s), 
7.10(lH,t>, 7.33(lH,s) 

Example 185 l H NMR(CDCb) : & 2.19(3H,s), 2.21(3H,s), 2.39(3H,s), 
30 3j00(4H,d), 3.28(4H,s), 3.85(3H,s), 6.64(lH,s), 6.99(lH,brs), 7.03(lH,d), 
7.10(3Hm), 7.36(lH,s) 
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Example 186 ] H NMR(CDCb) : 8 2.14(3H,s), 2.33(3H,s), 3.19(4H,s), 
3.20(4H,s), 3.78(3H,s), 3.98(3H,s), 6.84(lH,s), 6.87(lH,t), 6.93(2H,m), 
7.24(lH,d), 7.56(lH,s) 

Example 187 ! H NMR(CDCb) : d 2.13(3H,s), 2.27(3H,s), 2.32(3H,s), 
5 3.13(4H,d), 3.19(4H,d), 3.77(3H,s), 3.98(3H,s), 6.81(lH,s), 6.83(2H,d), 
7.07(2H,d), 7.54(lH,s) 

Example 188 *H NMR(CDCb) : 8 2.13<3H,s), 2.28(9H,s), 3.17(4H,brs), 

3.78(3H,s), 3.98(3H,s), 6.56(3H,s), 6.70(lH,s), 7.53(lH f s) 

Example 189 *H NMR(CDCb) : 8 2.14(3H,s), 2.32(3H,s) t 3.17(8H,s), 

10 3.77(9H,s), 3.98(3H,s), 6.04(lH,s), 6.08(2H,s), 6.81(lH,s), 7.53(lH,s) 
Example 190 l K NMR(CDCb) : 8 2.15(3H,s), 2.33(311,3), 3.17(8H,s), 
3.78(3H,s), 3.98(3H,s), 6.28(lH,t), 6.35(2H,d), 6.78(lH,s), 7.50QRs) 
Example 191 *H NMR(CDCl3) : $ 2.15(3H,s), 2.34(3H,s), 2.38(3H,s), 
3.00(4H,s), 3.28(4H,s), 3.78(3Rs), 3.90(3H,s), 7.01(lH,s), 7.10(3H,s), 

15 7.55(lH,s) 

Example 192 'H NMR(CDCb) : 8 2.16(3H,s), 2.34(3H,s), 3.20<4H,s), 
3.37(4H,s), 3.78<3H,s), 3.90(3H,s), 6.78(lH,s), 7.47(lH,s), 7.97(2H,s), 
8.42(lH,s) 

Example 193 J H NMR(CDCb) : 8 U5(3H,t), 2.37(3H,s), 2.50(2H,q), 
20 3.18(4H,brs), 3.23(4H,brs), 3.82(3H,s), 3.97(3H,s), 6.72(2H,s), 6.88(lH,s), 
7.45UH.S) 

Example 194 *H NMR(CDCb) : 8 1.26(3H,t) t 3.07(2H,q), 3.22(8H,s), 
3.79(3H,s), 3.86(3H,s), 4.07(3H f s) f 6.29(lH,t), 6.36(2H,d), &29<lH,s) 
Example 195 *H NMR(CDCb) : 8 1.26(311,1), 1.40(6H,t), 3.06(2H,q), 
25 3.27(4H,brs), 3.38(4H,brs), 3.77(3H,s), 3.81(3H,s), 4.07(3H,s), 4.38(4H,q), 
7.76<2H,s), 8.17(lH,s), 8.30(lH,s) 

Example 196 *H NMR(CDCb) ■ 8 1.24(3H,t), 2.67(2H t q), 3.21 (8H,s), 
3.78(3H,s) ( 4.01(3H,s), 459(2H,s), 4.63(4H,s), 6.84(2H,m), 6.88(2H,s), 
7.78(lH,s) 

30 Example 197 *H NMR(CDCb) : 8 2.14(3H,s), 2.20(3H,s), 2.27(3H,s), 
3.13(4H,brs), 3.24(4H,brs), 3.78(3H,s), 3.84(3H,s), 6.64(lH,s), 6.84(2H,brs), 
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7.07(2H,d), 7.27QH,brs) 

Example 198 l H NMR(CDCb) : $ 2.14(3H,s), 2.20(3H,s), 2.25(6H,s), 
3.16(4H,brs), 3.22(4H,brs), 3.79(3H,s), 3.83(3H,s), 6.54(2H,s), 6.64(lH,s), 
6.81(lH,brs), 7.27(lH,brs) 
5 Example 199 'H NMR(CDCb) : 8 2.11(3H,brs), 2.16(3H,s), 2.36(3H,s), 
3.24(4H,t), 3.80(4H,s), 3.92(3H,s), 6.85(lH,brs), 6.89(lH,t), 6.95(2H,d), 
7.28(2H,t) 

Example 200 'H NMlKCDCb) :' $ 2.11(3H,brs), 2.16(3H,s), 2.28(3H,s), 
2.36(3H,s), 3.19(4H,t), 3.80(4H,brs), 3.92(3H,s), 6.86(3H,brd), 7.08(2H,d) 
10 Example 201 ! H NMRlCDCla) : 8 0.92(3H,t), 1.35(2H,m), 1.55(2Hjn), 
2.10(3H,brs), 2.16(3H,s), 2.36(3H,s), 2.54(2H,t), 3.20(4H,t), 3.80(4H,brs), 
3.92(3H,s), 6.87(3H,brd), 7.09(2H,d) 

Example 202 'H NMR(CDCb) : <S 2.10(3H,brs), 2.16(3H,s), 2.89(6H,s), 
2.36(3H,s), 3.21(4H,t), 3.78(4H,brs), 3.92(3H,s), 656(lH,s), 6.59(2H,s), 
15 6.84(3H,brs) 

Example 203 >H NMR(CDCb) : * 2.10(3H,brs), 2.16(3H,s), 2.36(3H,s), 
3.22(4H,t), 3.79(7H,bre), 3.92(3H,s), 6.84(lH,brs), 6.95(4H,s) 
Example 204 *H NMRfCDCb) : 8 2.10(3H.brs), 2.16(3H,s), 2.36(3H,s), 
3.24(4H,brs), 3.78(10H,s), 3.92(3H,s), 6.05UH,s), 6.11(2H,s), 6.84(3H,brs) 

20 Example 205 ! H NMR(CDCb) : * 2.10(3H,brs), 2.16(3H,s), 2.36(3H,s), 
3.24(4H,t), 3.78(4H,t), 6.28(lH,t), 6.39(2H,d), 6.84(lH,s) 
Example 206 L H NMR(CDCb) : 8 2.10(3H,s), 2.16(3H,s), 2.36(3H,s), 
3.25(4H,t), 3.78(4H,t), 3.92(3H,s), 6.77(2H,s), 6.84(2H,s) 
Example 207 'H NMR(CDCb) : 8 2.10(3H,brs>, 2.17(3H,s), 2.36(3H,s), 

25 3.25(4H,brs), 3.79(4H,brs), 3.92(3H,s), 6.84(2HM 7.00(lH,d), 7.06UH,brs), 
7.13(lH,t) 

Example 208 'H NMR(CDCla) : 8 2.12(3H,s), 2.17(3H,s), 2.37(3H,s), 
3.50(4H,t), 3.88(4H,brs), 3.93(3H.s), 6.87(lH,brs), 8.00(2H,d>, 8.43(lH,s) 
Example 209 'H NMWCDOs) : 8 1.41(6H,t), 2.11(3H,brs), 2.15(3H,s), 
30 2.37(3H,s), 3.36(4H,brs), 3.83(4H,brs), 3.92(3H,s), 4.40(4H,q), 6.85(lH,brs), 
7.78(2H,s), 8.18(lH,s) 
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Example 210 *H NMRCCDCla) : 8 1.67(3H,t), 2.10(3H,s), 2.39(3H,s), 
2.5H2H,q), 3.25(4H,t), 3.80(4H,t), 3.92(3Es), 6.90(2H,t), 6.95(2H,d), 
7.29(2H,t) 

Example 211 l R NMR(CDCb) = 8 1.17(3H,t), 2.10(3H,brs), 2.39(3H,s), 
5 2.52(2H,q), 3.13(4H,bis), 3.84(4H,brs), 3.88(3H,s), 3.93(3H,s), 6.89(2H,brd), 
6.93(2HM 7.04UH^n) 

Example 212 l H NMR(CDCb) : 8 1.16(3H,t), 2.09(3H,s), 2.39(3H,s), 
2.51(2H,q), 3.23(4H,t>, 3.79(10H,s), 3.92(3H,s), 6.05(lH,s), 6.11(2H,d), 
6.87UH.S) 

10 Example 213 *H NMWCDCb) = 8 U8(3H,t), 1.25(3H.t), 2.11(3H,brs). 

2.40(3H,s), 2.52(2H,q), 2.72(2H,q), 2.96(4H,brs), 3.79(4H,brs), 3.94(3H,s), 

6.88(lH,brs), 7.09(2H,m), 7.18(lH,t), 7.24(lH,d) 

Example 214 'H NMR(CDCla) : 8 1.16(3H,t), 2.09(3H,s), 2.29(6H,s), 

2.39(3H,s), 2.51(2H,q), 3.22(4H,t), 3.78(4H,t), 3.92(3H.s), 6.56(lH,s), 
15 6.59(2H,s), 6.87(lH,s) 

Example 215 'H NMR(CDCla) : 5 1.16(3H,t), 2.11(3H,bra), 2.40(3H,s), 

2H(2H,q), 3.27(4H,s), 3.80(4H,s), 3.92(3H,s), 6.28(lH,t), 6.39(2H,d), 

6.84(lH,s) 

Example 216 'H NMR(CDCla) : 8 1.17(3H,t), 2.12(3H,bre), 2.40(3H,s), 
20 2.52(2H,q), 3.27(4H,s), 3.80(4H,s), 3.92(3H,s), 6.77(2H,d), 6.84(lH,s), 
6.90(lH,brs) 

Example 217 'H NMRCCDCla) : 8 1.15(3H,t), 2.03(3H,brs>, 2-38(3H,s>, 
2.50(2H,q), 2.90(4H,brs), 351<4H,ta). 3.90(3H,s), 6.82(lH,d), 7.03(lH,d), 
7.10(lH,t), 7.27(3H^n), 7.39(2H,t), 7.61(2H,d> 

25 Example 218 'H NMR(CDCU) : 5 1.15(3H,t), 2.13(3H,brs), 2.41(3H,s), 
2.52(2H,q), 352(4H,brs), 3.93(7H,s), 6.87(lH,brs), 7.99(2H,d), 8.44(lH,s) 
Example 219 >H NMR(CDCla) : 9 1.17(3H,t), 2.KX3HJn), 2.39(3H,s), 
2.42(3H,s), 2.52(2H,q), 3.06(4H,s), 3.83(4H,s), 3.93(3H,s), 6.88(lH,brs), 
7.05(mm), 7.12(3H,s) 

30 Example 220 [ H NMR(CDCb) : * 2.10(3H,brs), 2.73(3H,s), 3.23(4H,brs), 
3.86(10H,s), 3.89(3H,s), 6,05(lH,s). 6.11(2H,s), 7.62(lH,brs) 
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Example 221 ! H NMR(CDCl3) : 8 2.10(3H,brs), 2.29(6H,s), 2.73(3H,s), 
3.23(4H,brs), 3.82(4H,brs), 3.86(3H,s), 3.99(3H,s), 6.57(3Hjn), 7.62(lH,brs) 
Example 222 'H NMR(CDCb) : 8 2.10(3H,s), 2.73(3H,s), 3.27(4H,t), 
3.83(4H,s), 3.86(3H,s), 4.00(3H,s), 6.30(lH,t), 6.40(2H.d), 7.64(lH,brs) 
5 Example 223 'H NMR(CDCb) : 8 2.10(3H,brs), 2.73(3H,s), 3.14(4H,brs), 
3.86(7H,s), 3.89(3H,s), 4.00(3H,s), 6.89(lH,d). 6.95(2H,m), 7.04(lH,bmi), 
7.62(lH,brs) 

Example 224 : H NMR(CDCb) ': 8 2.11(3H,brs), 2.73C3H,s), 3.26(4H,t), 
3.85(7H,s), 4.00(3H,s), 6.91(lH,t), 6.95(2H,d), 7.30(2H,t), 7.63(lH,brs) 
10 Example 225 'H NMR(CDCb) : 8 2.10(3H,s), 2.27(3H,s), 2.72(3H,s), 
3.2Q(4H,t), 3.83(4H,s), 3.85(3H,s), 4.00(3H,s), 6.87(2H,d), 7.09(3H,d), 
7.63(lH,brs) 

Example 226 'H NMR(CDCb) = * 2.11(3H,brs), 2.73(3H,s), 3.27(4H,brs), 
3.86(7H,s), 4.00(3H,s), 6.81(lH,d), 6.85(lH,d), 6.90(lH,s), 7.19(lH,t), 
15 7.63(lH,brs) 

Example 227 'H NMR(CDCb) : * 2.12(3H,brs), 2.29(6H,s), 2.53(3H,s), 
2.67(3H,s), 3.24(4H,brs), 3.83(4H,brs), 4.00(3H,s), 658(lH,s), 6.60(2H,s), 
7.47(lH,brs) 

Example 228 'H NMR(CDCb) : 8 2.12(3H,brs), 2.53(3H,s), 2.68(3H,s), 
20 3.25(4H,t), 3.79(6H,s), 3.82(4H,brs), 4.00(3H,s), 6.06UH,s), 6.12(2H,d), 
7.46(lH,brs) 

Example 229 l H NMRCCDCb) : 8 2.12(3H,s), 2.53(3H,s), 2.68(3H. S ), 
3.26(4H,t), 3.77(4H,t), 4.00(3H,s), 6.89(3H,d), 7.19(2H,d), 7.46(lH,s) 
Example 230 'H NMR(CDCl3) : * 2.12(3H,brs>, 2.12(3H,s), 2.53(3H,s), 
25 2.68(3H,s), 3.22(4H, S ), 3.85(3H,brs), 400(3H,s), 6.87(2H,d), 7.10(2H,d), 
7.45(lH,s) 

Example 231 'H NMRCCDCb) : 8 2.12(3H,s), 255(3H,s), 2.68(3H,s). 
3.32(4H,brs), 3.86(4H,brs) > 4.01(3H,s), 6.38(3Hm), 7.47(lH,brs) 
Example 232 'H NMR(CDCb) : 8 2.12(3H,s), 2.43(3H,s), 2.54(3H,s), 
30 2.68(3H,s), 3.07(4H,brs), 3.86(4H,brs), 4.00(3H,s), 7.06(lftm), 7.l3(3H,m), 
7.46(lH,brs) 
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Example 233 *H NMR(CDCb) : 8 1.28(3H,t), 2.13(3H,brs), 2.29(3H,s), 
3.11(2H,q), 3.21(4H,brs), 3.85(7H,bre), 4.00(3H,s), 6.89(2H,brs), 7.08(2H,d), 
7.62UH,brs) 

Example 234 J H NMR(CDCb) : S 1.24(3H,t), 1.28(3H,t), 2.12(3H,brs), 
5 2.72(2H,q), 2.96(4H,brs), 3.10(2H,q), 3.81(4H,brs), 3.86(3H,s), 4.00(3H,s), 

7.09(2H,m), 7.19(lH,t), 7.24UH4), 7.60(lH,brs) 

Example 235 'H NMR(CDCb) : 8 1.28(3H,t), 2.10(3H,brs), 2.29(6H,s), 

3.11(2H,q), 3.23(4H,brs), 3.82(4fi,brs), 3.85(3H,s), 4.00(3H,s), 6.57(lH,s), 

6.59(2H,s), 7.59(lH,brs) 
10 Example 236 *H NMR(CDCb) : * 1.28(3H,t), 2.10(3H,bre), 3.10(2H,q), 

3.24(4H,brs), 3.79(6H,s), 3.81(4H,brs), 3.85(3H,s), 4.00(3H,s), 6.06(lH,s), 

6.1K2H.S), 759(lH,brs) 

Example 237 J H NMR(CDCb) : 8 1.28(3H,t), 2.10(3H,brs), 3.11(2H.q), 
3.28(4H,brs), 3.82(4H,brs), 3.85(3H,s), 4.00(3H,s), 6.77(2H,d), 6.85(lH,s), 
15 7.60(lH,brs) 

Example 238 'H NMR(CDCb) : 9 1.28(3H,t), 2.10(3H,brs), 2.43(3H,s), 
3.06(6Hjn), 3.86(7H,brs), 4.01(3H,s). 7.06(lH,s), 7.12(3H,s), 7.60(lH,brs) 
Example 239 [ H NMR(CDCb) : 8 1.28(3H,t), L43(6H,t), 2.11(3H,brs), 
3.12(2H,q), 3.37(4H,brs), 3.86(7H,s), 4.01(3H,s), 4.41(4H,q), 7.60UH,brs), 
20 7.79(2H,s), 8.18(lH,s) 

Example 240 'H NMR(CDCb) : 8 1.28(3H,t), 2.10(3H,brs), 3.10(2H,q), 
3.28(4H,brs), 3.82(4H,brs), 3.86(3H,s), 4.00(3H,s), 6.30(lH,t), 6.39(2H,d), 
7.60(lH,bre) 

Example 241 X H NMR(CDCb) : 8 2.07(3H,s), 3.27(4H,t), 3.79(6H,s), 
25 3.86(4H,t), 4.10(3H,s), 6.06QHM 6.12(2H,d), 7.32(lH,t), 7.36(lH,s), 
7.48(lH,t), 7.61(lH,d), 7.80(lH,d) 

Example 242 'H NMR(CDCb) : 8 2.07(3H,s), 2.30(6H,s), 3.25(4H,s), 
3.86(4H,s), 4.10(3H,s), 6.58(lH,s), 6.60(2H,s>, 7.32(lH,t), 7.36(lH,s), 
7.49(lH,d), 7.80(lH,d) 
30 Example 243 J H NMR(CDCb) : 8 2.09(3H,brs), 3.27(4H,s), 3.87(4H,s), 
4.10(3H,s), 6.29(lH,t), 6.39(2H,d), 7.32(lH,t), 7.37(lH,s), 7.49(lH,t), 



WO 00/52001 



PCT/KROQ/00164 



- 108 - 

7.80(lH f d) 

Example 244 l H NMRtCDCb) : 8 2,09(3H,brs), 3.15(4H,t), 3.89(4H,s), 
4.11(3H,s), 6.89(lH,d), 6.96(2H r m), 7.04(lH,m), 7.32(lH,t), 7.38(lH,brs), 
7.48(lH,t), 7.62(lH t d), 7.80(lH,d) 
5 Example 245 ] H NMR(CDCb) : 6 2.10(3H,brs), 3.29(4H,t), 3.88(4H,brs), 
4.10(3H,s), 6.82(lH,dd), 6.88(lH,d), 6.92QH,s), 7.20(lH,t), 7.33(lH,t), 
7.40(lH,brs), 7.49(111,1), 7.62(lH,d), 7.80(lH,d) 

Example 246 l H NMR(CDCl3) - d 2.14(3H,brs), 2.17(3H,s), 2.22(3H,s), 
3.25(4H,t), 3.78(7^), 6.60(lH,brs), 6.66QH,s), 6.89(lH,t), 6.95(2H,t), 
10 7.29(2H,t) 

Example 247 *H NMR(CDCU) : S 2.14(3H,brs), 2.17(3H,s), 2.22(3H,s), 
2.28(3H,s), 3.19(4H,t), 3.77(7H,s), 6.60QH,brs), 6.66(lH,s), 6.86(2H,d), 
7.08(2H,d) 

Example 248 *H NMRtCDCb) : $ i.25(3H,t), 2.14(3H,brs), 2.18(3H,s), 
15 2.23(3H,s), 2.72(2aq), 2.96(4H,brs), 3.75(4H,brs), 3.79(3H,s), 6.60(lH,brs), 
6.67(lH,s), 7.08(2H,t), 7.18(lH,t), 7.24(lH,m) 
Example 249 *H NMR(CDCl3) : d 2.12(3H,s), 2.16(3H,s), 2.22(3H,s) t 
2.29(6H,s), 3.21(4H,t), 3.74(4H,t), 3.77(3H,s), 6.55(lH,s), 6.59(3H,s), 
6.65ClH,s) 

20 Example 250 l H NMR(CDCb) : $ 2.12(3H t s) v 2.16(3H,s), 2.22(3H,s), 
3.23(4H,t), 3.74(4H,t), 3.77<3H,s), 3.78(6H,s), 6.04(lH,s), 6.12(2H,d), 
6.59(lH,s), 6.65QH,s) 

Example 251 ] H NMRCCDCla) : 6 2.11(3H,s), 2.16(3H,s), 2.22(3H,s), 
3.25<4H,t), 3.74(4H,t), 3.77(3H,s), &28(lH,t), 6.39(2H,d), 6^9(lHs) ( 
25 6.66(lH,s) 

Example 252 *H NNOMCDCU) • $ 2.14(3H,brs), 2.17(3H,s), 2.22(3H,s), 
3.25(4H,t), 3.76(4H,brs), 3.78(3H,s), 6.61(lH,brs), 6.66(lH,s), 6.83(2H,m), 
6.90UH,s) ( 7.18(lH,t) 

Example 253 'H NMR(CDCl3) : S 2.14(3H,brs), 2.17(3H,s), 2.23(3H,s), 
30 3,25(4H,t), 3.78(7H,s), 6.61(lH,brs), 6.66(lH,s), 6.85(lH,d), 6.98(lH,d), 
7.06C1H.S), 7.12(lH,t) 
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Example 254 l H NMMCDCb) : S 2.14(3H f brs), 2.17(3H,s), 2.22(3H,s), 
2.42(3H,s), 3.06(4H,t) t 3.78(7H,s), 6.60(lH,brs), 6.66(lH,s), 7.06(lH,m), 
10 7.12(3H,s) 

5 Antitumor activities of the compounds of the present invention were 
tested in vitro against 5 kinds of human tumor cell lines and a 
leukemia tumor cell line. The method and result of the in vitro tests is 
as follows. 

20 io Experimental 1 : In vitro antitumor effect against human tumor cell 

lines. 



15 



25 



A. Tumor cell line : A549 (human non-small lung cell) 
SKOV-3 (human ovarian) 

15 HCT-15 (human colon) 

XF 498 (human CNS) 

30 SKMEL-2 (human melanoma) 

B. SRB Assay Method. 
20 a. Human solid tumor cell lines, A549(non- small lung cell), 

SKMEL-2(melanoma), HCT-15(colon), SKOV-3(ovarian), XF-498(CNS) 
were cultured at 37 1 in 5% CO2 incubators using RPMI 1640 media 
containing 10% FBS, while they were transfer-cultured successively 
once or twice per week. Cell cultures were dissolved in a solution of 
25 0.25% trypsin and 3 mM CDTA PBS(-) and then cells were separated 
from media which the cells were sacked on. 
45 b. 5xl0 3 -2><10 4 cells were added into each well of 96-well plate and 

cultured in 5% CO2 incubator, at 37 1, for 24 hours, 
c. Each sample drug was dissolved in a little DMSO and diluted with 
30 the used medium to a prescribed concentration for experiments, wherein 
the final concentration of DMSO was controlled below 0.5%. 
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5 

d. Medium of each well cultured for 24 hours as above b. was removed 

by aspiration. Each 200^1 of drug samples prepared in c. was added 
1Q into each well and the wells were cultured for 48 hours. Tz(time zero) 

plates were collected at the point of time drugs were added. 
5 e. According to the SRB assay method, cell fixing with TCA, staining 

with 0.4% SRB solution, washing with 1% acetic acid and elution of 
15 dye with lQmM Tris solution were carried out on Tz plates and 

culture-ended plates, whereby OD values were measured at 520 nm. 



20 10 C. Calculation of result 

a. Time zero(Tz) value was determined with measuring the SRB protein 
amounts of the Tz plates collected at the point of time drugs were 
added. 

25 b. Control value(C) was determined with the OD values of wells 

15 untreated with a drug. 

c. Drug-treated test value(T) was determined with the OD values of 
30 drug-treated wells. 

d. Effects of drugs were estimated with growth stimulation, net growth 
inhibition, net killing etc,, being calculated from Tz, C and T. 

35 20 e. If T £ Tz, cellular response function was calculated by 

100x(T-Tz)/(C-Tz), and if T < Tz, by 100 x (T-Tz)/Tz. The results 
are shown in the next table 1. 



* REFERENCE 

25 1) P. Skehan, R. Strong, D Scudiero, A. Monks, J. B. Mcmahan, D. T 
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am. 
Assoc. Cancer Res., 30, 612(1989) 

2) L. V. Rubinstein, R. H. Shoemaker, K D. Paull, R. M. simon, S. 
Tosini, P. Skehan, D. Scudiero, A. Monks and M. R. boyd. ; J. Natl. 

30 Cancer Inst, 82, 1113(1990) 

3) P. Skehan, R. Strong, D. Scudiero, A. monks, J. B. Mcmahan, D. 1 



55 



WO 00/52001 



PCT/KR00/00164 



Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd.;J, Natl. 
Cancer Ins., 82, 1107(1990) 

10 

D. Results. 

5 It was found that all the tested compounds of the present invention 
have superior antitumor activities to the control, cisplatin. 

15 

Table 1. 



25 

45 





Example 
No. 


A 549 


SK-OV-3 


SK-MEL-2 


XF-498 


HCT 15 


2 


0.032 


0.088 


0.029 


0.084 


0.019 


3 


0.0016 


0.0064 


0.0015 


0.0022 


0.0020 


4 


0.047 


0.251 


0.042 


0.089 


0.038 


7 


0.0024 


0.0072 


0.0023 


0.0027 


0.0028 


12 


0.008 


0.069 


0.008 


0.017 


0.001 


14 


0.204 


0.677 


0.283 


0.340 


0.067 


15 


0.079 


0.184 


0.038 


0.096 


0.071 


19 


0.0064 


0.143 


0.043 


0.093 


0.080 


20 


0.323 


0.904 


0,211 


0.970 


0.295 


21 


0.038 


0.093 


0,024 


0.097 


0.008 


28 


0.0001 


0.0006 


<0.0001 


0.0001 


0.0001 


30 


0.0006 


0.0007 


<0.0001 


0.0005 


0.0007 


34 


0.0023 


0.0038 


0.0003 


0.0021 


0.0021 


35 


0.0001 


0.0007 


<0.0001 


0.0001 


0.0001 


37 


0.01 


0.02 


0.02 


0.003 


0.009 


38 


0.00003 


0.00009 


0.00004 


0.00011 


0.00013 


39 


0.10 


0.33 


0.07 


0.14 


0.06 


. 40 


0.41 


1.01 


0.37 


0.81 


0.39 


42 


0.0018 


0.0043 


0.0012 


0.0057 


0.0026 
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Example 
No. 


A C.AQ 


on. UV o 




XF-498 


HCT 15 


10 


45 


0.0001 


0.0002 


<0.0001 


0.0002 


0.0001 




46 


0.002 


0.007 


0.003 


0.001 


0.002 




48 


0.001 


0.007 


0.0003 


0.004 


0.002 


15 


51 


0.37 


0.68 


0.28 


0.63 


0.18 




53 


0.17 


0.21 


0.93 


0.27 


0.05 




55 


0.34 


0.49 


0.22 


0.41 


0.33 


20 


64 


0.019 


0.057 


0.011 


0.014 


0.032 




DO 






0.002 


0.008 


0.003 




68 


0.38 


0.86 




A i47 


w.Ol 


25 


72 


0.0001 


0.0007 


<0.0001 


0.0001 


0.0001 




74 


0.0020 


0.038 


0.003 


0.024 


0.028 




86 


0.04 


0.08 


0.03 


0.04 


0.06 


30 


87 


0.01 


0.03 


0.66 


0.08 


0.008 




89 


0.04 


0.20 


0.03 


0.04 


0.05 




90 


0.38 


0.35 


0.90 


0.68 


0.20 


35 


99 


0.012 


0.008 


0.006 


0.010 


0.003 


101 


0.0003 


0.0003 


0.0003 


0.0002 


0.0001 




107 


0.032 


0.013 


0.005 


0.008 


0.009 




118 


0.057 


0.032 


0.019 


0.017 


0.0002 


40 


120 


0.64 


0.73 


0.28 


0.82 


0.30 




125 


0.0009 


0.0008 


0.0001 


0.0001 


0.0001 




127 


0.013 


0.011 


0.005 


0.006 


0.002 


45 


132 


0.011 


0.007 


0.001 


0.002 


0.001 


133 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 




138 


0.074 


0.030 


0.016 


0.018 


0.006 




139 


0.0007 


0.0007 


0.0002 


0.0003 


0.0004 



50 



55 



WO 00/52001 



- 113 - 



PCT/KROO/00164 



5 



Example 
No. 


A 549 


SK-OV-3 


SK-MEL-2 


XF-498 


HCT 15 


159 


0.029 


0.010 


0.002 


0.006 


0.0006 


172 


0.07 


0.08 


0.02 


0.03 


0.02 


173 


0.40 


0.86 


0.15 


0.21 


0.18 


176 


0.0012 


0.0009 


0.0003 


0.0001 


0.0001 


177 


0.0006 


0.0008 


0.0003 


0.0004 


0.0001 


180 


0.28 


0.16 


0.31 


0.24 


0.16 


181 


0.13 


0.06 


0.11 


0.04 


0.02 


182 


0.292 


0.081 


0.033 


0.103 


0.006 


Cisplatin 


0.91 


1.32 


0.87 


0.77 


3.17 



Experimental 2. 

In vitro antitumor effects against animal leukemia cells. 

15 

A. Material : 

Tumor cell line : P388 (mouse lymphoid neoplasma cell) 

B. Method : Dye Exclusion Assay. 

1) Concentrations of P388 cells being cultured in RPMI 1640 media 
20 containing 10% FBS were regulated to lxlO 6 cells/ml. 

2) Sample drugs of respective concentrations diluted in the ratio of log 
doses were added into each cell culture and cultured at 37 t, for 48 
hours, in 50% COz incubator, and then viable cell numbers were 
measured by dye exclusion test using trypan blue. 

3) Concentrations of sample compounds showing 50 % cell growth 
inhibition compared with the controKICso) were determined and listed in 
the table 2 below. 
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1113(1990) 
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Warren, H. Bokesch, S. Kenney and M. R. Boyd. : J. Natl. Cancer Inst., 
82, 1107(1990) 



C. Results 

20 10 As the results of measurement of antitumor activities of compounds 

of the present invention against P388 mouse leukemia cells, it was 
found that all the compounds tested have equal to or higher antitumor 
activities than those of the control drug, mitomycin C. 
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Example 
No. 


P388 


Example 
No. 


P388 


2 


0.3 


46 


0.2 


3 


0.01 


48 


0.39 


7 


0.02 


64 


0.34 


11 


0.02 


66 


0.2 


12 


0.1 


72 


0.10 


15 


0.70 


74 


0.68 


19 


0.2 


99 


0,04 


20 


1.2 


101 


0.002 


21 


0.8 


107 


0.04 


28 


0.04 


118 


0.3 


30 


0.07 


138 


0.1 


34 


0.14 


139 


0.03 


35 


0.01 


173 


0.4 


37 


0.3 


180 


0.05 


38 


0.01 


181 


0.03 


42 


0.03 


182 


0.2 


45 


0.15 


Mitomycin C 


1.1 



Experimental 3. 

Acute toxicity test (LDso) : 

25 A. Method : Litchfield-Wilcoxon method. 

6 weeks old ICR miceCmale 30±2.0g) were fed freely with solid feed 
and water at room temperature, 23 ±113 at humidity 60 ±5%. Sample 
drugs were injected into abdominal cavities of mice, while each group 
comprises 6 mice. Observed during 14 days, external appearances and 

30 life or death were recorded, and then, visible pathogenies were observed 
from dead animals by dissection. LD50 value was calculated by 
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Litchfiled-wilcoxon method. 

10 B. Result 

The results are shown at the next table 3. 

5 

Table 3 



25 



Example No. 


LDsoCmg/kg) 


P.O. 


i.v. 


i.p. 


7 




75 




38 


410 


97 




99 




>200 




104 




212 




Cisplatin 






9.7 



30 

As described above, it was found that the compounds of the present 
invention are more safer than cisplatin, whereby the present compounds 
may solve problems of known drugs by the prior art such as restriction 

35 20 

of dosage, toxicity, etc. 
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What is claimed: 
10 1. A compound of the general formula(I) 

f r-\. 



15 



20 



25 



30 



40 



**\ u / \ / \ „ 



R* 



(I) 

10 wherein Ri and R2 are independently hydrogen, C1-C4 alkyl, C1-C4 
alkylcarboxyl, C1-C4 alkylcarbonyl, C1-C4 alkoxy, CrC 4 hydroxyalkyl, 
C1-C4 aminoalkyl or C1-C4 hydroxyiminoalkyl, or Ri and R2 are fused to 
form C3-C4 unsaturated ring; 

R3, R4, R 5 , Re and R7 are independently hydrogen, halogen, hydroxy, 
15 nitro, amino, CrC 4 alkyl, CrC 4 alkylcarboxyl, C1-C4 alkylcarbonyl, 
C1-C4 alkoxy or C1-C4 thioalkoxy; 
Rs is Cj-C 4 alkyl; 
Y is oxygen, sulphur, amino, substituted amino or C1-C4 thioalkyl; 
Z is C1-C4 alkoxy, C1-C4 alkyl, C1-C4 alkylamino or C1-C4 thioalkoxy; 
35 20 Xi and X2 are independently carbon or nitrogen; and 

— N-c- and — C»Y— may form a single bond or a double bond 
provided that if — N=c— forms a single bond, — C^Y— forms a Double 
bond, and if — c«Y— forms a single bond, — N«c- forms a Double 
bond and Rs is nonexistent; or pharmaceutically acceptable acid addition 
25 salts thereof. 

45 2. A process for the preparation of compound of the general formula 

(la) or a pharmaceutically acceptable acid addition salt thereof 



50 



comprising 

30 reacting a compound of the general formula (2) with a -C(=Y)- 
group-providing agent in a conventional organic solvent to obtain a 
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25 



30 



35 



compound of the general formula (3) and successively reacting the 
compound of the general formula (3) with a compound of the general 
formula (4) to give the compound of the general formula (5), and 
reacting the compound of the formula (5) with an alkylating agent or 
arylating agent in the presence of a base to give the compound of the 
genera] formula (la). 



R2\.X!^.NH 2 R Xu,N—C— Providing agpnt 



10 (2) (3) 



15 



20 
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40 



50 



wherein Ri, R 2t Ra, R4, Rs t R6, R 7 , Rs, Xi, X2, Y and Z are as defined 
above, and Lie is a conventional leaving group. 



25 



3, A process for the preparation of compound of the general formual 
45 (lb) comprising 

reacting a compound of the general formula (n) with an alkylating 
agent in the presence of a base to give a compound of the general 
30 formula (D and reacting the compound of the formula (D with a 
substituted or unsubstitued amine in the presence of a base to give a 



55 



WO 00/52001 



PCI7KROO/00164 



10 



15 



20 



25 



30 



10 



- 119 - 

compound of the general formula (lb). 



15 



R 3 R4 



(lb) 



35 



20 



wherein Ri, Ra, R3, R* R5, Re, R?, Xi, Xa, Y and Z are as defined 
above, and R* is C1-C4 alkyl. 
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